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Iterated belief change 
Abstract 
Most existing formalizations treat belief change as a single step process, and ignore several problems 
that become important when a theory, or belief state, is revised over several steps. This paper identifies 
these problems, and argues for the need to retain all of the multiple possible outcomes of a belief change 
step, and for a framework in which the effects of a belief change step persist as long as is consistently 
possible. To demonstrate that such a formalization is indeed possible, we develop a framework which 
uses the language of PJ-default logic to represent a belief state, and which enables the effects of a belief 
change step to presist by propagating belief constraints. Belief change in this framework maps one belief 
state to another, where each belief state is a collection of theories given by the set of extensions of the 
PJ-default theory representing that belief state. Belief constraints do not need to be separately recorded; 
they are encoded as clearly identifiable components of a PJ-default theory. The framework meets the 
requirements for iterated belief change that we identify and satisfies most of the AGM postulates as well. 
Keywords 
Knowledge representation, belief revision, nonmonotonic reasoning 
Disciplines 
Physical Sciences and Mathematics 
Publication Details 
This article was originally published as Ghose, AK, Hadjinian, PO, Sattar, A, You, J and Goebel, R, Iterated 
belief change, Computational Intelligence, 2004, 20(1), 37-55. The definitive version is available at 
www.blackwell-synergy.com. Copyright 2004 Blackwell Publishing. 










p &6#K.H&6C\5HqPIB";148	&9C	395r/s E *	t	d9d2d2d25U!Q	1]#KIK&6:;"D&
u "D&Av?e*xw02Qk&9C	 zy&9C %k,/0U3V83V:
E 3GFH&6IB#KJ)3GC'#L09MONP02J)F	Q#4";C	R=SUTV";3GCTG3
W C	"$X93GI41B"$#%Y09MZ!:$83VIB#K&























 "!$#&%&')(+*",.-"/+0213,54+476&8:9;*"<=1 *?>@/ >A(+<B0DCE>$F;>$GD,3C&(>H15IDJE<B/+,547C",59K6L,3FM<B,3N4O0H/
/+,(P/ >H1(+4Q-E/P,5R&<M0HJS4TFM8*",5FMU@0DC",545'<M4>1/+JE1<=>$FV10HW-L0HC",5C&(X0$N;<MCD(+,3FMFB<MGH,5C&(X6S,5*E>YR2<B0DJ"/[Z
\.0&4](),^_<=4](+<BC"GXN`0H/+WO>$FM<Ba[>A(P<M0HCS4bR2<M,39c<B()>D4)>X4P<BC"GDFB,d4T(P,3-e-"/+0213,54+43'&WO>$-"-E<BC"GN`/+0HWf0HCE,
4P,(d0$Nb6L,3FM<B,3N4(P0>$C"0H(P*",5/7g ×ih 'jg k h 'jg ×5lYh ZXm2,5RH,3/ >$FnC",39o1 *E>$FMFB,5C"GH,[4p,5W,3/+GH,H'L*"0A9,3RD,3/['
9;*",5C0DC",V130HCE4P<MU",3/ 4n6L,3FM<M,NL1 *S>$C"GD,b0ARH,5/n4P,3RD,3/ >$F24](+,3-E45Zq)*E,V-"/+0_1,[4P4n0$NE6L,3FM<M,Nr1 *E>$C"GD,
13>HC'Y<BCGH,5C",3/ >$Fs'5*S>YRH,jWO>$C28d-L0D4+4T<M6"FM,b0HJ"(+10DW,545Ztu<v(+*>10HWW<B(PW,3C&((P0p-E/P0_U_JE13<BCEG
0HCE,pJ"C"<=I&J",w0HJ_( 10HW,D'&W0&4](),^_<=4](+<BC"GXN`0H/+WO>$FM<Ba[>A(P<M0HCS4jJE4P,w4P0HW,pN`0H/+Wf0$N0H/ U_,5/P<MC"GX0DC
(P*E,6L,3FM<B,3N4j(+074P,3FM,51(4P0HW,p4PJ"6E4P,()0$Nr(+*",p-L0D4+4T<M6"FM,15>$CEU_<=U">$(P,x(+*",30D/P<M,545'2>H4V<BCg lAh 'rg k h '
0H/710DWX6"<MC",e>HFBFV0$N;(+*",y15>$CEU"<MU">$(P,O(+*",30D/P<M,54z(P0{0H6_( >$<MC|(P*",eJ"C"<=I&J",}0DJ_(+130HW,H'j>D4z<MC
g ×5lYh Z	~V0H(P*y>$-"-"/+0D>D1 *",54j*E>YRH,xJECEU_,54P<M/+>H6"FB,10HCS4T,[IDJE,3CE13,545ZnC}(P*",E/ 4]()13>H4P,H'&,^_<=4](+<BCEG
(P*E,30H/+<M,54bU"0C"0H(U_,[4P13/P<M6L,p*"0A9?(P*E,0D/+U_,5/P<MC"Gz/+,3F=>A(+<B0DCO0HC6L,3FM<M,N4)1 *E>$CEGH,54V>H4>z/+,54PJ"FB(
0$N">;6L,3FM<M,NE1 *E>HC"GH,j4T(P,5-Znq)*",VC"0$(+<B0DCd0$NP!$ d v)+E!A#2%Dn<=4r(P*2JE4C"0$(4TJ"-E-S0D/T(+,5UrZ






10DC&(P/ >$/+8HZpp0A9V,5RH,3/['E>D4>e10HCS4T,[IDJE,3CE13,z0$NjC"0H(/+,5130H/ U_<BCEG}1 *E>$CEGH,54x<BC{9;*"<M1 *6S,5FB<M,N4















6L,3FM<B,3N1 *E>HC"GH,w628O/P,[10H/ U_<MC"G>HCEUWO>H<BC&(+>H<BCE<BC"G76L,3FM<B,3N10DCE4T(P/ >$<MCD( 43Zq)*",[4T,d>$/+,0HN(]90
(]82-S,[43¤	130HCE4T(P/ >$<MC&(+4V9;*"<M1 *e,3C_N`0D/+13,p(+*E>A(x4P0HW,p6L,3FM<M,N4)6L,wCE,51,[4P4+>$/+<MFB8*",5FMUr'">HCEU0H(P*_
,3/ 4;9;*"<=1 *,5C_N`0H/ 1,d(+*E>A(d4T0DW7,Q6L,3FM<M,N4W>Y8eC",513,54+4P>H/P<MFM8}C"0H(p6S,*",3F=UrZxq)*",X<BC&(PJE<v(+<B0DC
6L,3*"<MCEU0DJ"/b/+,3R2<=4T<M0HCO0D-S,5/+>$(P0D/j<M4b(P*S>A()<vNr(+*",CE,39u<MC_N`0H/+WO>A(P<M0HCOFM0HGD<M15>$FMFB810DC&(P/ >HU_<=1i( 4





>H4)U_,3N>$J"FB(x/+J"FB,[43Z  (+*"/P,5,sN`0HF=U}1 *E>H/+>D1i(+,3/+<Ba[>A(P<M0HC}0$Nn6L,3FM<M,N4)<=4(P*2JE4;<MC&(P/+02U"JE1,[UrZ	"0H/





(P*E,w4P,(0$Nb#+  !$i¬$=3+3+iZb~8>DU"U_/+,54+4T<MC"Gz-E/+>HGHWO>A(+<M1x130HCE13,3/+CE45'&4PJE1 *}>D4b6L,3FM<B,3N
-L,3/ 4T<=4](+,3CE13,0ARH,5/Q<v(+,3/ >A(+,5U@6L,3FM<B,3N;1 *S>$C"GD,4](+,3-E45'0HJ"/QN`/ >$W,59V0D/P/+,3-E/P,[4T,5CD( 4z>E/ 4T(
4T(P,3-(P0A9)>$/ U"46"/P<=U_GD<BC"G(P*",G&>$-6L,(]9,3,5C(P*E,30H/+8>$CSU-"/ >H1(P<=1,}<MC:(P*"<=4>$/+,5>"Z~8
N>H1(P0D/P<MC"GQ0HJ"(j(P*",p-"/P0_13,54+4	0$N1 *"020D4P<MC"GQ>$W0HC"G&4](	(+*",xWJ"Fv(+<B-EFB,-S0&4P4P<B6EFB,;0DJ_(+130HW,54	0HN
>e6S,5FB<M,N;1 *E>$CEGH,4](+,3-(]82-"<=13>$FMFM8.6E>H4P,5U{0HC{0H/ U_,3/+<BCEGD40HC6S,5FB<M,N4Og lAh g k h 'Vg ×5lYh 'bg ×
	5h` '














¡j/+,3FM<MW7<MCE>H/P8ORD,3/ 4T<M0HCE40HN(P*E,QW>$(P,5/P<=>$Fr<MCm2,51(P<M0HCE4>$CSUe£*E>YRD,w>H-"-L,5>$/+,5Ue<MC@g  h Z
 3z! #"%$y&	3(')+*,-X).&
 F=1 *"0DJ"/P/0/0HC'r 21>H/+U",3C_N`0D/+4d>$CSU{\>H2<BCE4P0HC{*E>YRH,J"CEU_,5/T( >$D,3C{>4P8_4](+,3WO>A(+<M174](+JEU_80HN
(P*E,U"8&CS>$W<M154w0$NV6L,3FM<M,N1 *S>$C"GD,H'r/+,54PJ"Fv(+<BCEGe<MC{9;*S>A(Q<M4d13J"/P/+,3C&(+FB8.-L0H-"JEFM>H/PFM8.2C"0A9;C
>H4p(P*E,   d\ N`/+>HW,390H/+eN`0D/6L,3FM<M,N1 *S>$C"GD,eg ×h 'jg l$h 'jg k h ZzC(+*",   d\ N`/ >$W,390H/+'
(P*E,6L,3FM<B,3NX4]( >A(P,{0$NX>HCc>$GH,5C&(}<M4}/P,5-"/+,54P,3C&(P,[U6&8>U_,[U_JE1(P<MRH,3FM8u1FM0D4P,5Ur';FM0HGD<M15>$FMFB8
10DCE4P<M4T(P,5CD(X4P,(z0HN;-"/P0D-S0&4T<B(P<M0HCS>$F	4T,5C&(P,3CS1,54X13>$FMFM,5U@> O33Zyq)*",38U_,SC",O(P*E/P,5,
2<BCSU"40HN26L,3FM<M,NE1 *E>HC"GH,	0D-S,5/+>$(P<M0HCE45¤b43E!A#E $#E'Y<MCQ9;*"<M1 *z(P*",jCE,39@6S,5FB<M,N"6L,3<MC"Gp>DU"U_,[U
<=4;GHJE>H/+>HC&(P,3,[U(+0O6S,z130HCE4P<=4](+,3C&(x9;<v(+*(P*",X,^_<M4T(P<MC"G6L02U"8e0HN6L,3FM<B,3N43 A#EsP!DsA#S'E<MC
9;*"<=1 *y>HC,^_<M4T(P<MC"G6L,3FM<B,3N<=4)/P,3(P/ >H1(P,5U">$CEU{P  5=iA#S'E<MC9;*"<M1 *>7C",39 6L,3FM<B,3N]'"9;*"<=1 *
WO>Y8e-L0D4+4P<B6"FM8}6L,X<MCE130HCE4P<M4T(P,5C&(p9;<v(+*,^_<=4](+<BCEGO6S,5FB<M,N45'<M4>HU"U_,[UrZ;q)*",X0D-S,5/+>$(P<M0HCE4)0HN
10DC&(P/ >H1i(+<B0DC>$CEU}/P,5R2<M4P<B0DC13>HC}6L,wU_,3EC",[U<MC(P,5/PWO4V0$N,[>H1 *0H(P*",5/5'_>D4V4P*"0A9;C6287(P*",
5n6 [pD#Ss¬6L,3FM0A9 `*",5/P,D'798: ' 7<;: >$CEU<7>=: U_,3C"0H(P,D'	/P,[4T-L,51(P<MRH,3FM8H'(+*",}/+,3R2<=4T<M0HC'10DC&(P/ >H1i(+<B0DCe>HCEUy,^_-E>$CS4T<M0HCe0$N)7 9;<B(P*@?  ¤
7A8:>B C7 ;D :  =:
q)*",<EX!$s"3D#Ss¬g × ¥ h C7 ;: B 7A8D :F 7  4T<MW<BF=>$/+FB8U_,3EC",54130HC&(P/ >H1(P<M0HCu<MC(P,5/PWO4;0HN	/P,5R&<=4P<B0DCZbt,XU_,[134P/P<M6S,Q0DC"FM8e10DC&(P/ >H1i(+<B0DCe0D-S,5/+>$(P0D/+4)<MC(P*"<=4p4P,51(P<M0HC'L4T<MCE13,
(P*E,130H/+/P,[4T-L0HCSU_<BCEGe/+,3R2<=4T<M0HC0D-S,5/+>$(P0D/+4pN`0HFMFB0A9oR2<M>}(P*",G,3R2<<MU",3C&(P<B(]8HZ  F=1 *"0DJ"/P/0/0HC'
 21>$/ U_,5C_N`0H/ 4p>HCEU\>H2<BCE4P0HC{U_,ECE,7>e4T,3(w0HNj/+>$(P<M0HCE>HFB<B(]8-S0&4](+J"FM>$(P,[4xN`0D/,[>H1 *0HNj(P*",
0H-L,3/ >A(+<B0DCE4x0HNb,^_-E>HCE4P<B0DC'S/+,3R2<=4T<M0HC{>$CEU130HC&(P/ >H1(P<M0HCZwq)*",7-S0&4](+J"FM>$(P,[4xN`0D/w130HC&(P/ >H1

(P<M0HC.>H/P,wFB<=4T(P,5Uy6L,3FM0A9QZ
× j"0H/x>HC28}4T,5C&(P,3CS1, ? >$CEU>HC&8}6S,5FB<M,N	4T,3(7' 7 ;: <=4;>6S,5FB<M,N	4P,(5Z
¥A 7 ;:  7Z
$	N? 7'2(+*",3C@7 ;: B 7Z
£H	N B ?z'_(+*",3C@? 7<;: Z
kA	N?  7'2(+*",3C@7  C7 ;:  =: Z
l 	N  B ?
	'"(P*",5C7 ;: B 7<; Z
	  7 ;: F 7 ;  7 ;:  Z
 	N? 7<;:  '"(P*",5C7 ;:   7<;: Z
¡0D4T(PJEFM>$(P,O ×   /+,5I&J"<M/P,[4(P*E>$(x6S,5FB<M,N4p6S,Q/+,3-E/P,[4T,5CD(+,5Ue<BC(+*",z4+>$W,dN`0H/+W 6L,N`0D/P,z>HCEU
>AN(+,3/b>z6S,5FB<M,N1 *E>HC"GH,;4T(P,3-Z)s¥Y  /+,5I&J"<M/P,[4(P*E>$(bC"0QC",59?6L,3FM<M,N4j6L,x*",5FMUO>D4j>d/+,54PJ"Fv(j0HN
>O10DC&(P/ >H1i(+<B0DCZp A  /P,[IDJE<B/+,54)(+*E>A(x<BN(P*",X6S,5FB<M,N(P0}6S,X130HC&(P/ >H1(P,[U}<=4;C"0H(p*",3F=Ur'E(P*",5C
C"0}1 *S>$C"GD,z4T*"0DJ"F=U6S,zWO>DU_,HZz£$  /P,[I&J"<B/+,54;(P*E>$(p,3RD,3/+8e10DC&(P/ >H1i(+<B0DC0H-L,3/ >A(P<M0HC.4PJE1i
1,5,5Ur'LJ"C"FM,54+4;(+*",X6L,3FM<M,Nb6L,3<MC"G}130HC&(P/ >H1(P,5U<=4p>FB0DGH<=13>$F(P/+J_(P*Z7kA  <=4;(+*",X-E/P<MC"<=1<M-"FB,
0$N/+,510ARD,3/+8H'Y9;*"<=1 */P,[IDJE<B/+,54(+*E>A(j<BN>d6L,3FM<M,N*",3F=U7<BC>wGH<MRH,5C6L,3FM<M,N4]( >A(+,;<M4/+,(+/+>D1i(P,[U
>$CSU}(+*",3C.>DU"U_,5Uy6E>D1 (+0(+*",z6L,3FM<B,3Nj4]( >A(P,D'_(P*E,Q0HJ_( 10HW,z130HC&(+>H<BCE4(+*",Q<MC"<v(+<M>HF6L,3FM<B,3N
4T(+>A(+,H'&<Z ,HZM'D(P*",x<MC"<B(P<=>$FS6S,5FB<M,N4T(+>$(P,x<=4j/+,5130ARH,3/+,5UZb l   <=4	(+*",p-E/P<MC"<=1<M-"FB,p0$Nr<B/+/+,3FM,3RA>$CE13,
0$Nj4P82CD( >A^r'"9;*"<=1 */P,[I&J"<B/+,54(+*E>A(p(P*",z0DJ_(+130HW,Q0$Nj>O130HC&(P/ >H1(P<M0HCy0H-L,3/ >A(P<M0HCy6L,z<BCSU_,
-L,3CEU_,5C&(0HN(P*",d4P8&C&( >H1i(+<M1xN`0H/+Wf0$N(+*",w6S,5FB<M,N46L,3<MC"G7130HC&(P/ >H1(P,[UrZ 	   /+,5I&J"<M/+,54	(+*E>A(
(P*E,/+,(+/+>D1i(P<M0HC0$Nb>y10HC ]J"CE1i(+<B0DC0HNj6S,5FB<M,N4Q4P*"0HJEFMU.CE0$(d/P,3(P<M/P,7>$C286S,5FB<M,N4(P*S>A(Q>$/+,
10DWW70DCy(P0(P*E,z/P,3(P/ >H1(P<M0HC}0HN(P*",z4+>$W,Q6L,3FM<B,3N	4P,(x9;<B(P*.,[>H1 *y<BCSU_<BR2<=U_JE>HFn10DC]J"CE1(5Z
    /+,5I&J"<M/P,[4x(+*E>A(['r9;*",3C/P,3(P/ >H1(P<MC"G(+*",7130HC]JECE1i(Q0$Nb(]9V0y6S,5FB<M,N4 ?>$CSU	 N`0H/ 1,54
JE47(+0GD<BRD,eJE- ?X'b(+*",3C?<MC?/+,(+/+>D1i(+<BC"G9?z'9,yU_0@C"0H(OGH<MRH,J"->$C28|W0H/+,e(+*E>$C?<MC
/+,(P/ >H1(P<MC"G(P*",z130HC]J"CS1i(P<M0HC0HN? >$CSU	}Z
;!$i!$LO 	 A#SP!DsA#eg ×3h <=4b>d/+,3-"/+,54P,3C&(+>$(P<MRH,   d\ 0H-L,3/ >A(+0H/	9;*"<=1 *4+>A(P<=4TE,54j>HFBF
0$N)(+*",/ >A(P<M0HCS>$FM<v(]8-L0D4T(PJEFM>$(P,545'n>HCEU@9;*"<=1 *|>$-"-L,5>H/+4d(+0.6S,}W70D/P,O/+,5>D4T0DCE>$6EFB,D'10DW
-E>H/P,[U7(P0Q(+*",x0$(+*",3/   d\0H-L,3/ >A(+0H/ 43'H6&87R2<B/P(PJE,x0$NrC"0H(VU_<=4P15>$/ U_<BCEGd(P020zWO>$C2876S,5FB<M,N4
>$CSU>$F=4T0{628CE0$(XN`0D/+13<BCEG{10DWW7<B(PW,5CD(7(P0>.(+/PJ_(+*RA>$FMJ",eN`0H/7,3RD,3/+8{-"/+0H-L0D4P<B(P<M0HCE>HF
FM,(T(+,3/[ZBZ G,(;(+*",OP3  Y!$_0$NN`/+0HW ?z'EU_,5C"0$(+,5Uy628 ?'E6S,zU_,3EC",[Uy>D4N`0HFMFB0A9x45¤
? B 	  ?  	 B © ¤	! "  ?$#%  B &
G,3( '@6L,p>33B sA#z*)_#sA#Q(+*E>A()4T,5FB,[1i( 4b>dC"0DC",3W-_(]8O4PJ"6E4P,(b0HN 7`-"/+0AR2<MU_,[U
7+,<M4pC"0HCE,3W-_(]8H'-0H(P*",5/P9;<=4P,  Zq)*",z-E>H/T(+<M>HFW,3,3(w10DC&(P/ >H1i(+<B0DC.0H-L,3/ >A(+0H/ .(0<M4
U_,3EC",5U>D4N`0HFMFB0A9x45¤
7 ;213 B4 ';C75768 
G,3(:9 7  4T(+>HCEUN`0D/b(+*",pN>HW<BFM80$N>$FMFS(P*",d4T,3(+4 75;'29;*",3/+,<y<=4V>HC&87-"/+0H-L0D4P<v(+<B0DC
<MC7 (+*E>A(x<=4)C"0$(xFM0HGD<M15>$FMFB8ORA>HFB<=UrZ G,3(/= 6L,z>7/P,5FM>$(P<M0HCU_,ECE,5Uy0HC>9C7  Z G,3(5¤
£
';C75;  B  7   7 ;  7   = 7  N`0H/>$FMF 7    7 &
 C28-E>H/T(+<M>HFpW,3,3(y10DC&(P/ >H1i(+<B0DCu0H-L,3/ >A(+0H/ON`0D/}9;*"<=1 *u(P*E,4P,3FM,51(P<M0HCN`J"CE1(P<M0HC' <M4
U_,3EC",5U{<MC{(+*"<=4dW>HC"C",5/5'>HCEUN`0H/Q9;*"<=1 *(+*",/P,5FM>$(P<M0HC =§<=4w(P/ >$CE4P<v(+<BRD,H'4+>A(+<M4TE,54Q>HFBF
(P*E,   d\ -S0&4](+J"FM>$(P,[4wN`0H/X130HC&(P/ >H1(P<M0HC:g k h Z  130HC&(P/ >H1(P<M0HC0H-L,3/ >A(P0D/d9;*"<M1 *@JE4P,54X>
4P-S,[1<=>$F1F=>H4+4;0$N	(+0$(+>HFn0D/+U",3/+<BC"G&4z15>$FMFB,[U=i3}#SP3#L 2O3#E  'U_,ECE,5U.0DC.(P*",
,3C&(+<B/+,F=>$C"GDJE>$GD,H'(+0U_,513<MU",}9;*"<=1 *@6S,5FB<M,N4X(P0/+,( >$<MC@<M44T*"0A9;C(+04P>$(P<=4]N`8@>$FMFb,5<BGD*&(
0$Np(P*",   d\ -L0D4T(PJ"F=>A(+,54N`0H/10DC&(P/ >H1i(+<B0DC'j>$CSU@(P06S,,[IDJE<BRA>$FM,3C&((P0-E>$/P(P<=>$FW,3,(




× Z;N8  }>$CEU  '2(+*",3C  7  Z
¥"Z;N8  B O(P*",5C Z
EZx"0H/x>HC28 >$CEU' e0H/ Z
£SZ;tu*",3C@7 B 7'   7 <BON`0H/x>HFBFZ
k"Z;N  N`0H/x>HFBF'_(+*",3C  B nZ
q)*",z,5-"<=4](+,3W<M1X,3C&(P/+,3CS1 *"W,3C&(p/+,3F=>A(P<M0HCJ"CE<MI&J",5FB8.U_,3(P,3/+W<BCE,54p>}10HC&(+/+>D1i(P<M0HC0D-S,5/+>$
(P<M0HCR2<=>X(+*",dN`0HFMFM0A9;<BC"GU_,3EC"<B(P<M0HC¤
  7 ;3 <v
  7 >HCEUy,3<B(P*",5/ 0D/  B Z
x,56S,5FVg ×
	5h U_<M4+1JS4P4P,54x130HC&(P/ >H1(P<M0HCe0H-L,3/ >A(P0D/+4)0DC+3X !Y3z'"9;*"<=1 *>$/+,SC"<v(+,X4P,(+4
0$N)4T,5C&(P,3CS1,54w<MCE4T(P,5>DU0HNV<MC_EC"<B(P,U_,[U_JE1(P<MRH,3FM81FM0D4P,5U6S,5FB<M,N;4P,(+45Zq)*E,7W0H(P<MRY>$(P<M0HCE4
N`0H/OU_,3EC"<MC"G6S,5FB<M,Nd1 *E>$C"GD,}0DC6L,3FM<B,3N6E>D4T,[4X<=4(]9V0HN`0HF=UrZ<B/ 4](['j0H-L,3/ >A(+0H/ 4XU_,3EC",[U
0HC 6S,5FB<M,NX6S>H4P,54y>$/+,10DW7-EJ_(+>$(P<M0HCE>HFBFM8R&<=>$6EFB,`(P*",58cU_0CE0$(*E>YRH,.(+00D-S,5/+>$(P,0DC
<MC_EC"<B(P,4T,3(+4  Zm2,[10HCSUr'	6S,5FB<M,Nw1 *E>$C"GD,0H-L,3/ >A(+<B0DCE4z0DC6L,3FM<B,3N6E>D4T,[4z-L,3/+W7<B(/P,[>H4P0HC
WO>$<MC&(P,3CS>$CE13,H'L9;*"<BFM,z(+*"0D4P,X0DC6L,3FM<B,3Nb4T,3(+4wU_0}C"0H(5Zwq)*",X6E>D4T,710DCD(+/+>D1i(+<B0DCy0D-S,5/+>$(P0D/ U",EC",[U>H45¤
	   B   "!$#&% (' 3*)   { 	 68  <BN B 	 0H(P*",5/P9;<=4T,














(P0}<v(+,3/ >A(P,[Uy6S,5FB<M,Nb1 *E>HC"GH,z4T(P,5WO4)N`/P0DW (]904P0HJ"/ 1,[43Zn<M/ 4](['S10DC&(P/ >H1i(+<B0DC0H-L,3/ >A(P<M0HCS4
U_0.C"0H(z-S,5/+4P<=4](Q<MC{(+*",54P,4P824T(P,5WO43Zem_,510DCEUr'(P*",[4T,4P8_4](+,3WO4d-"/+0AR&<=U_,C"0.>H1510DJ"C&(d0HN
*"0A9 4T,5FB,[1i(P<M0HC?N`J"CS1i(P<M0HCS4`0D/,5I&J"<MRA>$FM,3C&(PFM8H'0H/ U_,3/+<MC"G{/+,3F=>A(+<B0DCE40HC6L,3FM<B,3N4  ,3RH0DFBRD,
0ARH,5/)<v(+,3/ >A(P,[U}6L,3FM<M,N	1 *E>$C"GD,Q4](+,3-E45Z
t,x4T*E>HFBF_W0H(P<MRY>$(P,;0DJ"/jU_<=4P13JE4P4P<M0HC70$NL(P*",xU_82CE>HW<M1540$N6S,5FB<M,N1 *E>HC"GH,628>$/+GHJE<BC"GN`0H/
(P*E,;C",3,[UzN`0D/(P*",;,3L,[1i(+4j0$NL>w6L,3FM<B,3N1 *S>$C"GD,4T(P,5-(+0"3 i= sZ	~,3FM<B,3NL1 *E>HC"GH,0H-L,3/ >A(+0H/ 4
4P*"0HJ"F=U|4+>A(P<=4TN`8>yE3  =i# QEYi )_B!AX/P,[IDJE<B/+<BCEG(P*E>$(X(P*E,},,51(+4X0$N;,3RD,3/+8{6L,3FM<B,3N










	}V0HCE4P<MU",3/d(P*E,   d\ N`/+>HW,390H/+LZ G,(  © &O6L,O(P*E,}>$FM-"*E>H6S,3(X0$N)0HJ"/F=>$C"GDJE>$GD,HZG,((P*E,w<MC"<B(P<=>$Fr6L,3FM<B,3N4T(+>$(P,w6S, 7 B     &DZ  N(P,3/x130HC&(P/ >H1(P<MC"G'FM,(	(P*E,x0HJ_( 10DW7,;6L,7 × B     &z4P<BCS1,<M4	CE0$(b>Q10DCE4P,5I&J",3CS1,)0$NL(P*",p6S,5FB<M,N4<MC 7E'HC"071 *E>$C"GD,x<=4jWO>HU_,p(P07  Zx,3R2<M4P<MC"G7 × 9;<v(+*  /+,54PJ"Fv( 4j<MCO(P*E,p6L,3FM<B,3Nn4]( >A(+,   ©   &DZ	q)*2JE45'_(P*",z>HGH,5CD(x4T(+>H/T( 4)6S,5FB<M,3R2<MC"G>$G&>$<MC'">$FB(P*E0HJ"GD*}(+*",Q0HC"FM8C",59<MC_N`0H/+WO>A(P<M0HC|`(P*",Q6L,3FM<B,3N   0H6"(+>$<MC",[Ue4P<BCS1,Q6L,3<MC"GO(P0DFMUe(+0O/P,3(P/ >H1i()(+*",z6L,3FM<B,3N {U_02,54C"0H(p<BC<v( 4T,5FvNj/+,5I&J"<M/P,d(+*E>A(!{6S,z6L,3FM<M,3RH,[U>$G&>$<MCZ  W0H/+,XU_,3(+>$<MFM,5U.>$CS>$FM824P<=4;/P,5RH,[>$F=4
(P*S>A(x9;*",5C7 × <=4;/+,3R2<=4T,[U}9;<B(P*  '2(+*"/P,5,QU_<v,3/+,3C&(x,5CD(+<v(+<B,[4;C",5,5Ue(P06L,z10HCS4T<=U_,3/+,5U¤





& N '# ?(#	o(P*",5C@7 × 8) B    ©   &DZ
& N '#"	*# ? (P*",5C@7 × 8) B    &DZ
& N?(#	*#" (P*",5C@7 × 8) B   +  & Z




"0D/V<MCE4T(+>HCE1,D'_FB,3(  U_,3C"0H(P,p(P*E>$(;q)9,3,3(]8<M4)>z6E<B/ U}>HCEU .U",3C"0H(P,(P*E>$()q)9,3,3(]8  <B,[43Zq)*",5C'H4T(+>$/P(P<MC"G9;<v(+*7>p6S,5FB<M,NL<BC>$Cz<MCE4T(+>HCE1,0$N"(+*",)/PJEFB, T6"<M/ U"4  8 E'$>AN(+,3//P,3(P/ >H1(P<MC"G
(P*E,Q6S,5FB<M,N(P*E>$(pq)9V,5,(]8  <B,[4x>$CEU}(P*E,3C6S,5<BCEG(P0HF=Ue(P*E>$(pq)9V,5,(]8O<=4x>76"<M/+Ur'E<v(p4P,3,5W4
/+,5>H4P0HCS>$6"FM,w(P0}/+,3W0ARD,(+*", H6"<M/+U"4  8 /PJEFB,XN`/P0DW (+*",X4T(+>A(+JE4x0HNb>E/ 4](P13FM>D4P4)6L,3FM<M,N]'
GH<MRH,5CC",59 <MC_N`0H/+WO>A(P<M0HC>$6L0HJ_(Qq)9,3,(]8 4  8&<MC"G>$6"<MFM<v(]8>HCEU.(+*",7N>H1i(w(P*S>A(zq)9V,5,(]8
<=4>O6E<B/ Ur'LGH<MR&<MC"G}>OECE>$F6L,3FM<B,3NV4]( >A(+, j   Zq)*"<=4p130H/+/P,[4T-L0HCSU"4)(P0}(P*",713>D4T,z9;*E,3/+,'#"	*# ?zZ
(W>Y86L,>H/PGDJ",5Uu(P*E>$(>  © 
  &{<=4y>/P,[>H4P0HCE>H6"FM,/P,[4TJEFv( >$C&(e6L,3FM<B,3N4T(+>A(+,H'4P<BCE13,z(+*",>HGH,3C&(x*E>D4p6L,3,5C.(P0DFMU.(P06L,3FM<B,5RH,  <BC>6S,5FB<M,NV4T(+>$(P,z9;*E<M1 *130HC&(+>H<BCS4x0HCEFB8(P*E,e10DCE4P,5I&J",3CS1,54X0$N;(+*",}6L,3FM<B,3N  Z{x0A9,3RD,3/['    &}<=4X>HC<MCE>HU_,[I&JE>A(+,/+,3-"/+,54P,3C&(+>$(P<M0HC70$N(P*E,x6S,5FB<M,N4T(+>$(P,)(+*E>A(b/+,54PJ"FB(+4N`/+0HW10DC&(P/ >H1i(+<BCEG!}N`/+0HW§(P*",x<MC"<B(P<=>$F
6L,3FM<B,3Nw4T(+>A(+,H'j4P<BCS1,e(P*",y/P,3(P/ >H1(P<M0HC0HN?*E>H47C"0H(76L,3,5C/+,5130H/ U_,5UrZx0H(P,e(P*E>$(7<B(<M4
-L0D4+4T<M6"FM,(P*S>A(}(+*",6L,3FM<M,N 130HJ"F=Uu6L,*",5FMU <BCu(+*",SCE>$Fw6S,5FB<M,N74]( >A(P,{,3RD,3Cu<BNz(P*",
10DC&(P/ >H1i(+<B0DC0HN u<=4O4P0HW,3*"0A9 /P,[10H/ U_,[U<MC:(+*",6S,5FB<M,NQ4T(+>A(+,|(P*E<M4O90HJEFMU:*E>$-E-S,5C
<BNx(P*",>$GD,3C&(7>D4P4P<MGHC",[U|>*"<MGH*E,3/X-E/P<M0H/+<v(]8(+0(P*E,e6L,3FM<B,3N<MC   >HCEU  0ARH,3/X(P*",/+,(P/ >H1(P<M0HC0HN  Ztu*S>A(;<M4)13/PJE13<M>HF'2*"0A9,3RD,3/['D<=4V(P*E>$()(P*",d/+,(P/ >H1(P<M0HC0HN.4P*"0DJ"FMU}6S,
10DCE4P<MU_,5/P,[U<MCyU",51<=U_<MC"G(P*",Q4PJ"6E4P,5I&J",3C&(;6L,3FM<B,3N4T(+>A(+,54<MCE4](+,5>DU}0HN<v(;6L,3<MC"G7N`0H/+GH0H(T(P,5C







 ApLB3E Ai`<sZ ,DZB'(+*",30D/P<M,549;*"<=1 *WJE4](Q10DWW7<B(w(P00H/6N`0D/Q>$C28  Z  C









	V0DCE4T<=U_,5/x,56S,5F 4y6S,5FB<M,N6E>H4P,/+,3R2<=4T<M0HC g ×5lYh Z G,( 	
	 B (  &DZ	 B 		  B  © 6  	
	 &D'$9;*",5/P,)9,)(+>HH,:	
	)(+0dU",3C"0H(P,)(P*E,x10HC ]J"CE1i(+<B0DC0HN<B(+4n,3FM,3W,3C&(+45Z x,3R2<M4P<MC"G<	9;<B(P*  GH<MRH,[4	 B$ ©   ©*6   	
	 &DZq)*",V130HC&(P/ >H1(P<M0HC0$N  U_02,[4VCE0$()-S,5/+4P<M4T(z>HCEUO(+*",Q4T-"JE/P<M0HJE46L,3FM<B,3N  >$-"-L,5>H/+4V<BCe(P*E,dU",5U_JE1(P<MRH,Q1FM0D4PJ"/+,0$N 	  U_J",d(+07(P*",QF=>H1 0HN>HCy,3^_-"FB<=1<B(;/P,[10D/+Ue0$N6S,5FB<M,Nj1 *E>HC"GH,d4](+,3-E45Z
m2,5RH,3/ >$F	>HJ_(P*"0D/+4w*E>YRD,-L0H<MC&(P,[U0DJ_(d(P*",O>$6S4T,5CE1,0$N)>$C2810DWW7<B(PW,5CD(z0DC{*E0A9 (P*",
4P,3FM,51i(+<B0DCN`J"CS1i(P<M0HCy,3RD0HFMRH,[4b>H4)>X/P,[4TJ"FB()0$Nn>6S,5FB<M,N1 *E>$CEGH,4T(P,5-e<MC(+*",   d\N`/ >$W,
90H/+{g ¥  h g ×V×ih g × k h Z  C,3-"<=4T(P,3W<=1Q,3C&(+/P,5CE1 *"W,3C&(p0D/+U_,5/P<MC"GS'_N`0H/<BCE4T(+>HCE1,D'SWJE4T(p6S,
U_,3EC",5U7/+,3F=>A(+<BRD,b(+0z>w4P-L,51<BS16L,3FM<B,3Nr4P,( 7Zntu*"<MFM,x4TJE1 *>$C70H/ U_,5/P<MC"Gw<M4	4PJ 1<M,3C&(	N`0H/
J"C"<=I&J",3FM8}U_,3(P,5/PW<MC"<BCEG(+*",Q0HJ"(+10DW,w0HN>7/+,3R2<M4P<M0HC}0D/;10HC&(+/+>D1i(P<M0HCe0H-L,3/ >A(+<B0DC}0HC7'
	
(P*E,3/+,p<=4bC"0-"/+,54+1/+<B-_(+<B0DCO0$N*E0A9>4TJE6E4T,[I&J",3C&(V6L,3FM<M,Nn1 *E>HC"GH,p0H-L,3/ >A(P<M0HCO0DC'_4P>Y827A83WO>Y8}6L,z-L,3/PN`0H/+W7,[Ur'S4P<MCE1,Q9,XU_0OC"0H(p2C"0A9 9;*E>A(x(+*",z,5-"<M4T(P,5W<M1Q,5C&(P/+,3CE1 *"W,5CD(x/+,
F=>A(P<M0HC>D4P4P0_1<=>A(+,5U9;<B(P* 7 83 <=43Z  4V9,3FMF'D(P*",C"0$(+<B0DC0$N,5-"<=4](+,3W<M1x,3C&(P/+,3CE1 *EW7,5C&(13>HC10DC&(P/ >HU_<=1i(z(+*",}/+,5I&J"<M/+,3W,3C&(5'<MC|(P*",   d\ N`/ >$W,390H/+'(+*E>A(7,3RH,5/P8{6S,5FB<M,Nw1 *E>$C"GD,
0H-L,3/ >A(+<B0DC|4TJE151,5,5U>D4X4P,(zN`0D/T(+*|<BC@(+*",. )E + w"A  )_B!$N`0D/X/+,3R2<=4T<M0HC@>$CEU|130HC_
(P/ >H1(P<M0HC  Z	\.0H/+,;,3C&(P/+,3CS1 *",5UO6L,3FM<M,N4VW>Y876L,U_<=4P15>$/ U_,5UO>D4b>X/P,[4TJ"FB(b0HN/P,5R&<=4P<BC"GX9;<v(+*
>|FM,54+4,5CD(+/P,5CE1 *",[U6S,5FB<M,N]'p4P<MW7-EFB86L,513>HJE4P,C"0130HC"C",[1i(+<B0DCu<M4}W>DU_,6L,(]9,3,5C(P*",
,3C&(+/P,5CE1 *"W,3C&(;/P,5FM>$(P<M0HC>$CEU}(P*E,QC",39 ,3R2<=U_,3CE13,HZ
x,56S,5F 4{L=i7PM6 A!A#+0H/ U_,3/+<MC"G@0$NQ6S,5FB<M,N4{g ×	5h 4PJ_,3/ 4N`/P0DW >HCu<MU_,5C&(P<=13>$F
-"/+0H6"FM,3WZ	VFB,[>$/+FB8D'[9,C",3,[UX>;N`/ >$W,59V0D/Pw<BC9;*"<=1 *z6S,5FB<M,N1 *E>$CEGH,b4T(P,5-E4>$/+,b/+,510D/+U",5U
>$CSUe"3 i= >$CSU9;*"<M1 *(P/+,5>A( 4;-"/+<B0D/P<B(]8}/+,3F=>A(+<B0DCE4;0DC.(P*",X,3R2<MU",3CE13,X>$CEU0HC.,^_<=4](+<BCEG
6L,3FM<B,3N4j<MC>QJ"C"<BN`0H/+W§9)>Y8HZt{,4T*E>HFBFE-"/P,[4T,5C&(b4TJE1 *>wN`/ >$W,59V0D/Pz<MC(P*E,xC",^2(V4P,51(P<M0HCZ
       pjw ')+*,- ). $X  56 e6&7
¦J"/)N`0D/PWO>$FM<Ma5>A(+<B0DC}0HN6L,3FM<B,3N1 *S>$C"GD,w<=4)W0$(+<BRA>A(+,5Uy628O(P*E,dN`0HFMFB0A9;<MC"G0H6E4P,3/+RA>A(+<B0DCE43¤
&  6L,3FM<M,Nx4]( >A(+,7<=4Q6L,54T(z/P,5-"/+,54P,3C&(P,[U>H4Q>130HFMFB,[1i(P<M0HC0$N(P*E,30H/+<M,545ZO w<MRH,5C(+*E>A(
#S!$ "!$#&%&j<=4b>dGDJ"<MU"<BC"GQ-E/P<MCE1<M-"FM,x<MCO6S,5FB<M,N/+,3R2<=4T<M0HC'H<v()10HJEFMU76L,>$/+GHJE,5U








(P*",Q90H/+FMU}<M4x<BCEU",3-L,3CEU_,5C&()]JE4](+<vL13>A(+<B0DCyN`0H/x1 *"020D4P<MC"G74PJE1 *>$C.>$-E-"/P0&>H1 *Z
& q)*",x-L,3/ 4T<=4](+,3CE13,p-L0D4T(PJ"F=>A(+,p4PJ"GHGD,54T(+4	(+*E>A()>$CO,3^2-EFB<=1<B(V/+,5130H/ U0HN6S,5FB<M,N1 *E>$C"GD,
4](+,3-E44P*"0HJ"F=Uu6L,@W>H<BC&( >$<MC",5UrZft,@>H1 *"<M,3RD,(P*E<M4y628uWO>$<MCD( >$<MC"<MC"G?>:4T,3(y0HN
+3p A#E sP!$#Eb(P*E,54P,;W>Y8X6S,)0$NS(]9V0d2<MCEU"45¤n10DCE4T(P/ >$<MCD( 44T-L,513<vN`82<MC"Gd6S,5FB<M,N4
(P*E>$(jWXJE4T(bC",[1,54+4+>$/+<BFM8z6L,;*",3F=Ur'2>$CEU10DCE4T(P/ >$<MCD( 4	4T-L,513<vN`82<MC"Gz6L,3FM<B,3N4	(+*E>A(jWJE4](










4P,3CE4P,x/+,5I&J"<M/P,5W7,5C&(+4	N`0D/b6L,3FM<B,3Nn1 *E>HC"GH,D'D>H4VGH<MRH,5CO628X(+*",   d\ -S0&4](+J"FM>$(P,[4b>H4b9V,5FBF>H4
628d(P*",)-L,3/ 4T<=4T(P,3CS1,-S0&4](+J"FM>$(P,<MU",3C&(P<BE,5U<MCX(+*",)-"/P,5R2<B0DJE4n4P,51(P<M0HC'H<M4<MCEU_,3,[UX-L0D4+4P<B6"FM,HZ

qn0x-"/+0ARH,0HJ"/-S0D<BC&(5'Y9,j4T*S>$FMFHJE4P,(P*",VFM>HC"GHJS>$GH,0HN_¡V¢$U_,3N>$J"FB(FB0DGH<=1;g £ h (P0p/P,5-"/P,[4T,5C&(>
6L,3FM<B,3NE4]( >A(P,DZ¡b¢HU_,N>HJ"Fv(FM0HGD<M1<=4>)RA>H/P<=>$C&(0$N"U_,3N>$J"FB(FM0HGD<M1<MCQ9;*"<=1 *zU_,N>HJ"Fv(n/PJ"FM,54>$/+,
/+,54T(P/+<M1(P,5UQ(P0p6L,b-E/P,5/P,[IDJE<M4P<v(+,sN`/P,5,b>$CSUz4T,5W<vC"0H/+WO>$FL`<sZ ,DZB'$>¡b¢HU_,3N>$J"FB(n/+J"FM,b<=40HN_(P*",
N`0H/+W   4TJS1 *}(+*E>A(  B  Zb¡b¢HU_,N>HJ"Fv(;FM0HGD<M1w<MW7-E/P0ARD,540ARH,5/x,3<B(P,3/ 4xU_,N>HJ"FB(xFB0DGH<=1g ×  h 628X>YRD0H<=U_<MC"Gw15>H4P,549;*",5/P,+;,5<v(+,3/ 4	FM0HGD<M1V<=4(P020d9V,[>$'$-"/+,3RD,3C&(P<MC"G(P*",xU",3/+<BRA>A(+<B0DC
0$N$/+,5>D4T0DCE>$6"FM, Q130HCE13FBJS4T<M0HCE4d4TJE1 *y>H4<MC}(+*",QU_<M4C]J"CE1(P<MRH,QU_,3N>$J"FB(;-"/P0D6"FM,3W  >H49V,5FBF
>H413>D4T,[49;*E,3/+, ;,5<v(+,3/ 4nFB0DGH<=1j<=4n(P0204T(P/+0HC"GS'Y-S,5/PW<B(T(P<MC"G(P*",)U_,5/P<MRA>A(P<M0HCX0$NEJ"C29)>$C&(P,[U





	53 "!$#&%y 7!XP3P(' )_=i P 33#AiO!AjH! )_;`" $i¬*)
#7,+b#L -
. 	 B ,./10$©2.&340  B  j¨  © js¨ T.&5 =  B ,./16$798[©:.3 6;7<8  B  j,./16>=    &  © j.&346?=   & P@ "3P
ACB D!
  %    )  ªE!6)    . / 6GF
H"3#EI =! KJ&T43D#EiA#X$L "!$#&% M
. B . / ©2. 3  B ONQP5;R 	 . / 6i©GNSP5;R 	 . 3 6  F
CO(+*",x/+,54T(b0$Nr(+*",p-E>H-S,5/5'D9;*",3CE,3RH,5/b9,x/+,N`,3/b(P0X>HCO,^2(P,5CE4P<B0DC'D9,p4P*E>$FMFE/+,N`,5/j(+0Q(P*",
.&3@-E>H/T(;0HN>¡b¢H,^2(P,5CE4T<M0HCZ
 w*"0&4T,w>$CEUy w0&,56S,5F	g Yh *E>YRD,x,5>H/PFM<M,3/)U_,ECE,5U}>X6S,5FB<M,N1 *E>$C"GD,xN`/ >$W,390H/+X<MC}9;*E<M1 *y>
6L,3FM<B,3N4]( >A(P,p<M4	/+,3-E/P,[4T,5CD(+,5U>H4b>Q-S0H(P,5CD(+<M>HFBFM87<BCE130HCE4P<=4](+,3C&(b4T,3(b0$N4P,3C&(P,5CE1,[43'H(P0DGH,(+*",3/
9;<B(P*@>}-E>H/T(+<M>HF0H/ U_,3/w0HC{(P*",[4T,4P,3C&(P,5CE1,[43Z  C0H-L,3/ >A(P0D/<=4dU_,SC",5U(P*E>$(Q<MU_,5C&(P<BE,54
10DCE4P<M4T(P,5CD(4TJE6E4T,3(+4e0$Nz(+*"<=4e4P,(0$NX4P,3C&(P,5CE1,[43'x(P*E>$(y/+,54P-S,[1i(e(P*",-E>$/P(P<=>$Fw0H/ U_,5/e>H4




9;*"<=1 *e>D4P4P<BGDCE4j*E<BGD*",3/-"/+<B0D/P<B(]8X(+04P,3C&(P,5CE1,[4b0D6_(+>H<BCE,5UON`/+0HW ¨ GH<MRH,5C}>X¡V¢$U_,N>HJ"FB(
(P*E,30H/+8¨@©+ª T (P*E>HC4P,3C&(P,5CE1,[4X0D6_(+>H<BC",[UN`/P0DW ª >$CEU9;<v(+*|(P*",4P,(0HNpU_<=4T6L,3FM<B,3N
10DCE4T(P/ >$<MCD( 4b130HCE4P<M4T(P<MC"Gz0HNr(P*",w10DC]J"CE1(P<M0HC0HNr(P*",C",3G&>A(P<M0HCS4j0$Nr(+*", ]JS4](+<vS15>A(+<B0DCE4b0HN
,5>D1 *y¡V¢$U_,3N>$J"FB(;/PJ"FM,HZ
"0D/PWO>HFBFM8H'n9V,}U",EC",e>+3Oi!Ad(P0.6L,}>4P,(z0HN)(P*",50H/+<B,[4 TVU  © TVU  ©1F1FF & Zyq)*",#L  +3!$i¬ 3X3 	, )XWXY 5 W[Z 'LN`0D/w>}GH<MRH,3C.6L,3FM<M,NV4T(+>$(P,H'<=4>e4T,3(w0HNb4T,5C&(P,3CS1,54w4PJE1 *
(P*S>A(5'xN`0H/},5RH,5/P8"  	, )XWXY 5 W[Z >$CEUuN`0H/e>HFBF TVU 5Q<BCc(P*E>$(y4T(+>A(+,H' T\U 5  B Z§q)*",#L  +3!$i¬$= 3X338	 K](5;^ )XWXY 5 W[Z 'SN`0D/w>GH<MRH,3C6S,5FB<M,NV4T(+>$(P,D'L<=4w>}4P,(0HNb4T,5C&(P,3CS1,54
4PJE1 *(P*E>$(5'N`0D/z,3RD,3/+8 68  	 K](5;^ )XWXY 5 W[Z >HCEU{N`0H/z>$FMF TVU 5)<MC{(+*E>A(X4T(+>$(P,D' TVU 5, B Zx0H(P<=1,V(P*E>$( 	,K](5;^ )OW_Y 5 W`Z 10DC&(+>$<MCE4n(P*E,w#%D!$$#"0$NL6S,5FB<M,N4(+*E>A(WO>Y8QC"0$(6L,*E,3F=UrZ #S!$ Ax v<M4>x6L,3FM<B,3N"(P*S>A(<M4>$Cz,5FB,5W,3C&(n0HNS4T0DW,H'Y6"J_(C"0$(>$FMF T\U 5 <BCX(P*E>$(6L,3FM<B,3N





	VV0HCE4P<=U_,3/V/P,3(P/ >H1i(+<BCEGQ6S0H(P*  >$CEU  <BC>z4P<MC"GHFM,p4T(P,3-N`/P0DW >Q6L,3FM<M,N4T(+>A(+,HZq)*"<=4V130H/+/P,[4T-L0HCSU"4(P0,3CE4PJ"/+<BC"Gd(+*E>A(V(P*",pN`0H/+WXJ"F=>    <=4bC"0H(b6L,3FM<B,5RH,5U<BCO(+*"<=4b4T(+>A(+,HZt,4T*E>HFBF(+*",3/+,N`0D/P,O>DU"U@>eCE,51,[4P4+>$/+8U_<=4T6L,3FM<M,N;10HCS4](+/+>H<BC&(76  6  ZG,(Q(+*",OC",3^&(6L,3FM<B,3Nr1 *S>$C"GD,)4T(P,5-6S,p>d/+,3R2<=4T<M0HC79;<B(P*  'H9;*"<=1 *O10H/+/+,54P-S0DCEU"4(P0z>DU"U_<MC"GQ>dC",513,54+4P>H/P86L,3FM<B,3N)130HCE4T(P/ >$<MC&(  ZVFM,5>H/PFM8H'r<B(z<=4d<BW-L0D4+4T<M6"FM,X(+0y,5C_N`0H/ 1,U_<=4T6L,3FM<M,N)<BC6S0H(P*  >HCEU
 'L>$CEU6L,3FM<B,3Nj<BC  >A(p(P*",X4+>$W,Q(+<BW,DZ)q)*E,Q(]9V0130HCE4T(P/ >$<MC&(+4x15>$C"CE0$(p6L,X4+>A(+4P<BE,5U>A((P*E,}4P>HW,(P<MW7,DZ.¦CE,O0H-_(+<B0DC<=4Q(+0U_,3FM,(+,O(P*E,}U_<=4T6L,3FM<B,3Nx10HCS4](+/+>H<BC&(,6   6  4T<MCE13,<B(O130HC&(P/ >HU"<M1(+4X(P*",C",59;FB8>D13I&J"<M/P,[U130HCE4T(P/ >$<MC&(5Zp0A9V,5RH,3/['<vNd9,yU_0@4P0E'b9,4T*E>HFBF
>$FMFM0A9;<BC"G7(+*",z6L,3FM<B,3N  (+06L,z*",3F=UrZ  FMF(+*E>A(p9,z*E>YRD,d6S,5,3C(P0DFMU.4P<MCE1,Q6L0$(+*  >HCEU 9,3/+,/+,(+/+>D1i(P,[U}<=4(P*S>A(  <=4(P06L,Q6S,5FB<M,3RD,5Uy>$GD>H<BCZ(xWO>HH,546L,(P(P,3/4T,5CE4T,w(+07/+,( >$<MC(P*E,X/+,5I&J"<M/P,5W7,5C&(;N`0H/U"<M4P6S,5FB<M,NV<BC  Zq)*&JS43'S9V,X4P*"0DJ"FMU/P,3(+>$<MC(P*E,XWO>A^_<MW>HF-E>H/T(p0HN(P*E,U_<=4T6L,3FM<M,Nn130HCE4T(P/ >$<MC&( 6   6  (+*E>A(<M410DCE4T<=4T(P,3C&(9;<v(+*O(P*",wC",59u6S,5FB<M,Nn130HCE4T(P/ >$<MC&(
 '"<sZ ,DZB'2(+*",zU_<=4T6L,3FM<B,3Nj10HCS4](+/+>H<BC&( 6  Z
 4P,(Ts(P*E,30H/+,(+<M1/+,3-"/+,54P,3C&(+>$(P<M0HC{0$NV,[>H1 *@10DCE4](+/+>H<BC&(Q4TJS1 *(+*E>A(z,[>H1 *{130HC]JECE1i(z<MC|>
10DCE4T(P/ >$<MCD(7<M4O13FB,[>$/+FB8@<=U_,3C&(+<vS>H6"FM,>D4>{4P,(O,3FM,3W,5CD(90HJ"F=U,5CE>$6EFB,yJE4(P0@<=U_,3C&(P<BN`8
WO>A^_<MW>HFL4PJ"6E4P,( 4j(+*E>A()>$/+,p10DCE4P<M4T(P,5CD(9;<v(+*}0H(P*",5/130HCE4T(P/ >$<MC&(+45Z ;,5-"/P,[4T,5C&(P<MC"GX6L,3FM<B,3N
10DCE4T(P/ >$<MCD( 4<MC13FM>HJE4P>HF$N`0D/PW 4+>A(P<=4TE,54(P*",[4T,V/P,[I&J"<B/+,3W,5CD( 43Znq06S,)>$6"FM,j(+0U_<=4T(P<MC"GHJ"<=4P*
6L,(]9,3,3C(P*",,3FM,3W,3C&(+4V0$N 	  )OW_Y 5 W`Z >$CEU 	, ](5;^ )OW_Y 5 W`Z 'D9,>DU_0H-"(>z4P82CD( >H1(P<=1p10DC2RH,3C"
(P<M0HC{4TJE1 *(P*E>$(w,5RH,3/+8U_<M4P6L,3FM<B,3Nb10HCS4](+/+>H<BC&({<=4p9;/+<B(T(P,5C{>D4/.nZwq)*2JE45'r10DCE4](+/+>H<BC&( 4
/+,5I&J"<M/P<MC"GQC",[1,54+4+>$/+8z6S,5FB<M,N<MC  >$CEU    9;<MFBFL6S,p9;/P<B(T(+,3C}>D4   &&x>$CEU  6  ©  &&/+,54P,3-L,51i(+<BRD,3FM8H'D9;*"<BFM,>10DCE4](+/+>H<BC&(j/+,5I&J"<M/P<MC"GXU"<M4P6S,5FB<M,N<MC   
	  9;<MFMFS6L,p9;/+<v(P(P,5C
>H4.   6A© 6	& ©  6S© 6	&&DZ~,3FM<M,Nn1 *E>HC"GH,p9;<BFMF6S,wR2<B,59V,[U>H4b(P*",w-"/+0_1,54+4j0HNn>HUEU_<BCEG>wC",39:6S,5FB<M,N130HCE4T(P/ >$<MC&()<BC7(P*E,)15>H4P,)0$NS/+,3R2<=4T<M0HC'H>pCE,51,[4P4+>$/+8Q6L,3FM<B,3N130HCE4T(P/ >$<MC&(5'H>HCEU
<MCe(+*",z13>D4T,d0HN10DC&(P/ >H1i(+<B0DC'_>7C",513,54+4P>H/P8U_<=4P6S,5FB<M,Nj10DCE4T(P/ >$<MCD(  Z
t,}/+,5I&J"<M/P,(+*E>A((P*",e6S,5FB<M,N130HCE4T(P/ >$<MC&(X4T,3(X6L,(P0H(+>HFBFM8@0H/ U_,3/+,5Ur9,e4P*E>$FMFb/+,N`,5/Q(P0
(P*E<M4(+0$( >$F;0H/ U_,5/ >H4(+*", A#"isP!A#S;iAis5!$$# 9V,.4P*E>$FMF;9;/P<B(P,> 5 <BN
10DCE4T(P/ >$<MCD(; 5 *E>H4Q>y*"<MGH*E,3/Q-"/+<B0D/P<B(]8.(+*E>$C|10DCE4T(P/ >$<MCD(   Z}q)*"<=4Q<=4Q4T<MW<BF=>$/d(+0(P*",





(P*S>$C:(P*",4P<Ba5,e0HNp(+*",(P*",50H/+<B,[410HCS4](+<v(+J_(P<MC"G|>6S,5FB<M,NQ4]( >A(+,HZ  49,3FMF'b(P*",4P<Ba5,e0HN
(P*E,6L,3FM<M,N7130HCE4T(P/ >$<MC&(y4P,(.U_02,54yC"0H(yGD/P0A9 9;<B(P* (P<MW7,|>HCEUcWO>Y8u4T*E/P<MC"c>H4y6L,3FM<B,3N
10DCE4T(P/ >$<MCD( 4V>H/P,dU_<=4P15>$/ U_,5U>H4)>/P,[4TJEFv(['2N`0H/),^">$W-"FM,H'20HNC",39,3/;130HCE4T(P/ >$<MC&(+410HC&(+/+>$
U_<=1i(+<BC"Ge(P*E,3W  Zzq)*"<=4d>$F=4T0e/P,5-"/+,54P,3C&(+4>W0H/+,X-"/+<MCE1<M-"FM,5U>H-"-"/+0D>D1 *(P0y-"/P<M0H/+<B(P<Ma3<MC"G
6L,3FM<B,3N43'	4P<BCE13,<B(U_02,54QCE0$(4PJ_,3/zN`/+0HW (P*",y10DCD(+/+>DU_<=1i(P<M0HCS4d<BC|6L,3FM<B,3Nx-"/+<B0D/P<B(P<Ma5>$(P<M0HC
<MC.(P*",   d\ N`/ >$W,390H/+}-L0H<MC&(P,[U.0HJ_(w<BC(P*",7-"/+,3R2<B0DJE4p4P,51(P<M0HCZ x0$(+<M13,>HFM4P0E'S(P*E>$(5'
J"C"FM<MH,   d\ ,3-E<M4T(P,5W7<=1),3C&(+/P,5CE1 *"W,3C&(5'H(P*"<=4j0D/+U",3/+<BC"GQU_02,[4	C"0$(jJEC"<MI&J",5FB87U_,(+,3/+W<BC",
9;*"<=1 *z4TJE6E4T,3(n0HN&(+*",b-L0D4+4P<B6"FM,b0DJ_(+130HW,54<M4ECE>HFBFM8w4P,3FM,51(P,[UrZ(0HC"FM8wU",(P,5/PW<MC",549;*E>A(







\.,5CEU_,3FMa30DCg ×  h '<Z ,HZM'EN`0D/6L,3FM<M,Nb1 *E>HC"GH,z<MC4T(+>$(P<=1z90H/+FMU"4  '>130HCE4T(P/ >$<MC&(p-"/+<B0D/P<B(P<Ma5>$
(P<M0HC.6S>H4P,Q0HCy(P*",/P,[1,5CE180HN(P*",z6L,3FM<M,Nj<MC"-"J_( 4p>$-E-S,[>$/ 4)(P0O6L,X>$-E-"/P0D-"/+<M>$(P,HZVC(P*",
13>D4T,0$N<)[EH!$g ×  h <Z ,HZM'6L,3FM<B,3NV1 *E>$CEGH,X<MC@U_82CE>$W<=1X90H/+FMUE4  'L0DC",7W7<MGH*&(Q1 *"020D4P,Q(P0
>H1510D/+U(P*",*"<MGH*",[4](Q-"/+<M0H/+<v(]8y(P0-"*28_4P<M15>$FFM>Y9x4d>$(Q>HFBF(+<BW,[43'4P<MCE1,7(P*E,54P,>H/P,7C",5RH,3/
I&J",54T(P<M0HCE,5Ue0H/xU_<=4P15>$/ U_,5UZ




	  3X A#"isP!A#S  @ EP B ? 	 P(' )_Pd#L  i 3!Ai¬e 3# @!$#L
 B 6   +2' )_P# + 3!Ai¬XA=3 3p# %Q=)!$zz *
	 D
@ `!733]Q 3+$#"isP!A#S:	,  @  @ i
 = 	, =z Ap"!$3B[%O z!A#LeA#S¬
 dA!A  5  	  )XWXY 5 W[Z !A#!A(6   	  ](5 ^ )XWXY 5 W[Z !  5  5    6   =
3!As=+V!H3B )
t,XWXJS4](p6L,X>H6"FB,z(P0<=U_,3C&(+<vN`8.4PJ"6E4P,(+4p0$Nj>$C<MCEU_<MR2<MU_JS>$F6S,5FB<M,Nb130HCE4T(P/ >$<MC&(X`R2<B,59;<BCEG
,5>D1 *u10HCS4](+/+>H<BC&(e>D4>4P,(}0HNQ13FM>HJE4P,54  (P*E>$(e>$/+,130HW-E>A(+<B6EFB,9;<B(P*c>4T,3(}0$Nz6L,3FM<B,3N
10DCE4T(P/ >$<MCD( 43Zq)*",Q0D-S,5/+>$(P0H/7(P*S>A(x<=U_,3C&(P<BE,[4x4TJS1 *y4PJ"6E4P,( 4)<M4xU",EC",[Uy6S,5FB0A9QZ
 
	5n  7+Q! 3d A#E sP!$#Ej!A#	   Q!X3j]w+3w $#"i+!A#E1)H"3#
 /	  B        S=	  =z $xE!AsM      *)E `"!$> "     !  =	  =d# Ap"!$3B &
 x-U">$(P<MC"G(+*",}4P,(X0HNx6S,5FB<M,Np130HCE4T(P/ >$<MC&(+4d<MC&RD0HFMRH,[4z4]( >$/P(P<MC"G.9;<B(P*|(+*",}10DCE4T(P/ >$<MCD(z0HN
*"<MGH*",[4](x-E/P<M0H/+<v(]8y>$CEUy90H/+2<BC"GOU_0A9;C29)>$/ U"45'2>DU"U_<MC"G>H4xW>HC28e10DCE4T(P/ >$<MCD( 4Q`0D/x-E>$/P(+4
0$N)10DCE4](+/+>H<BC&( 4  0$N)FB0A9,3/w-"/+<B0D/P<B(]8>H4Q15>$C6S, ApE!As¬O>DU"U_,5UZ7C{(P*E,U_,ECE<v(+<B0DC
6L,3FM0A9Q'[9,V>D4P4PJ"W,	(+*E>A( 	, Y ] <=4(P*",V0HF=Uz4T,3(n0HNE10HCS4](+/+>H<BC&(+45'<M4(P*",C",39130HCE4T(P/ >$<MC&(
6L,3<MC"G>HU"U",5U<BC@(+*",1JE/P/+,3C&(z6L,3FM<B,3N;1 *S>$C"GD,4T(P,5-|>$CEU 	, 5 W B 	, Y ] =wZet{,>H4+4PJ"W,(P*S>A(7(P*",10DCE4](+/+>H<BC&(7-"/P<M0H/+<B(P<Ma5>A(+<B0DC|/P,5FM>$(P<M0HC f<=47J"-U">A(+,5U|(+0{/+,  ,51i((P*",
/ >$C"2<MC"G0HN/+,3F=>A(+<BRD,(P0(+*",0$(P*E,3/O10DCE4](+/+>H<BC&( 43Z  49,3FMFs'b,3RD,3/+8   5 6S,5FB0DC"GD4X(P0	, 5 W >$CEU       "!$#&%?`<sZ ,HZ{130HCE4T(P/ >$<MC&(+4Q0HNp>.*"<MGH*",5/-E/P<M0H/+<v(]8{*E>YRH,e>4PW>HFBFM,3/x4PJ"6E4+1/+<M-_(  Z
	   W' B )(  	, 5 W  (#B N 5*  ( 5 © ACB × TP ( 5 B    5 &  {   5 = N 5 ;  R  (   <=4;10DW7-S>A(P<M6"FM, P)P ( 5 B 4    5+ N 5 ;  R  (  =-, P    5={ N 5 ;  R  (   <M4x<BCE130HW-E>$(P<M6"FB, TP &
q)*",QC",59 130HCE4T(P/ >$<MC&(-E/P<M0H/+<v(+<Ba[>A(+<B0DCe/+,3F=>A(+<B0DC}<=4)(P*",z4PJ"6E4P,(x0HNn(+*",Q0HF=U  U_,3EC",[Ue0DC









	G,3(:	  Y ] B  6  ©  & & ©  6  && &V>HCEUOFM,(?6L,d4TJE1 *(+*E>A(   6  & &
  6  ©  &&DZG,(  B% & & Zq)*2JE4 	, 5 W B%  6  ©  & & ©  6  &&D©  & &&>HCEU(P*E,QJ"-LUE>A(P,[U}-E/P<M0H/+<v(+<Ba[>A(+<B0DC}/+,3F=>A(P<M0HC  <=4;4TJS1 *}(+*E>A(   6  & &   6  ©  & &  & & Zq)*",5C 	 . W' B$  & & ©  6  ©  && & Z

	 G,({(P*",?<MC"<v(+<M>HF6L,3FM<M,Ne4T(+>$(P,*S>YRH,>c4P<MC"GHFM,:130HCE4T(P/ >$<MC&(/P,[I&J"<B/+<MC"G
U_<=4T6L,3FM<M,N<MC    Z q)*&JS4 	 . Y ] B  .   6  & ©  6  & &&>$CSU (P*",:/P,5FM>$(P<M0HC  <M4,3W-_(]8DZ>G,(  B  & &(+06L,e>HUEU_,5U>$(X(+*",}*"<MGH*E,54T(-"/+<B0D/P<B(]8FM,3RD,3FsZ	, 5 W B
  & & © .  6  &D©  6  && &>$CEU(+*",jJ"-U">A(+,5U /P,5FM>$(P<M0HCw<M4n4TJS1 *(+*E>A( .  6  &D©  6  && 
  & &DZdq)*",5C 	,  W/' B! .  6  &&D©   && &Q>$CEU(+*",/P,[4TJEFv(+<BC"G  /+,3F=>A(P<M0HC<M4d4PJE1 *(P*S>A( .   6  & &    &&DZQq)*2JE45'r9;*"<BFM,O>e130HCE4T(P/ >$<MC&(/+,5I&J"<M/P<MC"GyU_<M4P6L,3FM<B,3NV<MC{6L0$(+* >$CSU  <M4pC"0$(130HW-E>$(P<M6"FB,X9;<v(+*>OC",513,54+4P>H/P8}6S,5FB<M,Nb130HCE4T(P/ >$<MC&(x<BC  '>O4TJ"6S4T,3(p9;*"<=1 */+,5I&J"<M/P,[4U"<M4P6S,5FB<M,N	<MC  0DC"FB8}<M4;130HW-E>A(+<B6EFB,DZ
 p4P<MC"GX¡b¢HU_,N>HJ"Fv(VFB0DGH<=1;>H4	(+*",p6L,3FM<M,N/+,3-"/+,54P,3C&(+>$(P<M0HCF=>$C"GDJE>$GD,,5CE>$6EFB,[4jJE4j(P0X/+,3-E/P,3
4P,3C&(j6S,5FB<M,Nr10DCE4T(P/ >$<MCD( 4<BCO>Q¡V¢$U_,N>HJ"FB((+*",30D/P8DZnq)*",x4P,(j0HNSN>D1i( 4b¨ 0HN>d¡V¢$U_,N>HJ"FB(
(P*E,30H/+8|10D/P/+,54P-S0DCEU"4z(P0(+*",y6S,5FB<M,N4(P*S>A(7(P*",>$GD,3C&(<=4130HCE4T(P/ >$<MC",[U@(P0{C",513,54+4P>H/P<MFB8
*"0DFMUr'r4P<BCS1,¨ 9;<MFBF6L,130HC&(+>H<BC",[U<BC{,3RD,3/+8e10DCE4P<M4T(P,5CD(w6S,5FB<M,Nb4P,(d10D/P/+,54P-S0DCEU_<MC"G(P0
(P*S>A(;6S,5FB<M,N	4T(+>A(+,7<Z ,HZM'",5RH,3/+8O¡b¢Hs,3^2(P,3CS4T<M0HC  Zjm2<BCS1,w,3RH,5/P8¡V¢$U_,3N>$J"FB(/+J"FM,d<M40$Nn(P*",
N`0H/+W      ' 6  10D/P/+,54P-S0DCEU"4(+0z(+*",p(+*",30D/P87(+*E>A(V(P*",d>$GD,3C&(b<=4130HCE4T(P/ >$<MC",[U7(P0XCE,51,[4]4+>$/+<BFM8eU_<=4P6S,5FB<M,3RD,HZpq)*",X-"/P0_13,54+4x0$NjU_,5W0$(P<MC"G}>6S,5FB<M,Nj(+*E>A(*E>H4p6S,5,3C130HC&(P/ >HU_<=1i(+,5Ur'
0H/VWO>HU_,pI&J",[4](+<B0DCE>$6EFB,XW,5>$CE<BC"Gz(P*E>$(V<B(V<=4jC"0FB0DC"GH,5/j<BC},3RH,5/P8-S0&4P4P<M6"FB,p0HJ_( 10HW,x0HN
(P*S>A(j6L,3FM<B,3Nr1 *S>$C"GD,)4T(P,5-  '&>H4j>w/+,54PJ"FB(j0$Nr>d6S,5FB<M,N1 *E>HC"GH,)4](+,3-(+0(+*",p4T(+>$(PJE4	0HN>(+,3C_
(+>$(P<MRH,d6L,3FM<B,3N<MC2RH0HFMRH,[4/P,5W70AR2<MC"G>N`0D/PWJ"FM>N`/+0HW ¨ >$CEUy>HUEU_<BCEG>7C",59 ¡V¢$U_,N>HJ"FB(
/+J"FB,10HC&( >$<MC"<BCEGQ(P*"<=4bN`0H/+WXJ"F=>z>H4b<v( 4V130HCE4P,5I&J",5C&(j(P0XªZ<=4P13/P,[U_<v(+,5UO6L,3FM<M,N4)>$/+,)(P*2JE4
C",5RH,3/)(+0$( >$FMFB8yU_<M4+13>H/+U",5Uy<BC.0DJ"/)N`/ >$W,390H/+<MC>HC&(P<=1<M-E>A(+<B0DCy0HNnN`J"(PJ"/+,X4P<v(+JE>A(+<B0DCE4;<MC




q)*",OC",59o¡V¢$U_,N>HJ"FB(w(+*",30D/P8:`t M'    <M4d0D6_(+>H<BC",[U{N`/P0DW(P*",O-E/P,5R&<M0HJS46L,3FM<M,Nx4]( >A(+,
¨|©Pª  >HCEUe(P*",QC",59 6L,3FM<B,3Nj10HCS4](+/+>H<BC&(;4T,3(<	,. W' >H4N`0HFMFM0A9x43¤
¨  B 	  WXY 5 W[Z
ª  B  ¤
	15   	  5;^ )XWXY 5 W[Z 	 5  	5  ¨ .@¨   & =

¤ 5   	  5;^ )XWXY 5 W[Z 
 5 
¤*5  5
 5  ª &
x,5/P,  	,C5 ^ )XWXY 5 W[Z 4T(+>HCEU"4N`0D/r(P*",V10HC ]J"CE1i(+<B0DCd0$N">$FMFA(P*E,	,3FM,3W,3C&(+40$N 	,C5 ^ )XWXY 5 W[Z Z
q)*2JE45'S<BN 	,C5 ^ )XWXY 5 W[Z B  .   6  & & © .   6  & & & 'H(+*",3C  	  5;^ )XWXY 5 W[Z B 6  6  Z
x0H(P<=1,d(+*E>A(x(+*",]JE4T(P<BS15>A(P<M0HCN`0D/x,3RD,3/+8}U_,3N>$J"FB(p/+J"FB,Q<MC.¡b¢HU",N>$JEFv(;(+*",30D/P<M,54;/+,3-E/P,3
4P,3C&(P<MC"G6S,5FB<M,N4]( >A(+,54)<MCe0DJ"/)N`/+>HW,390H/+7<=4)<=U_,3C&(P<=13>HF>$CEUy10D/P/+,54P-L0HCEU"4b(P07(+*",Q4T,3()0HN




	  o33#AiO!AH! )_vV`" Ai¬s¨@©Pª  =3!$O ;)_#E $iK $
!A#S¬z @ D! )_ )_Bi  6    6   6 6 ©  2  










¨|©Pª  9;*",5/P,O¨ B! ©    © A©    &O>$CEUª B     & Z x0H(P<=1,(P*E>$(w(+*",3/+,>$/+,C"0zCE,51,[4P4+>$/+8U"<M4P6S,5FB<M,N10HCS4](+/+>H<BC&(+4b>A(b(+*"<=4b-L0H<MC&(5Z  4+4TJEW7,p(P*E>$(b(+*",p,5FB,5W7,5C&(+4V0$N¨
9,3/+,0D6_(+>H<BC",[U<MC>y4P<BC"GDFB,76L,3FM<B,3N1 *E>HC"GH,4](+,3-Z7q)*2JE43'(+*",3/+,7<M4Q>y4T<MC"GDFB,7C",513,54+4P>H/P8
6L,3FM<B,3N130HCE4T(P/ >$<MC&(;>HCEU	, W_Y 5 W`Z
	 B  & ©  6  ©  &D©   & ©  6A© 2& &&DZ
G,3(xJE4)C"0A9 /P,3(P/ >H1i()(+*",Q6S,5FB<M,N  Z
&  , S D  	   
 	   & ©  6  ©  &D©   & ©  6A© 2& &  .  6  &&
F	  WXY 5 W[Z  B     &D©  6A©  && &
	, C5 ^ )XWXY 5 W[Z  B   .  & &&
&     "! <#$% 	   




 ¤E     +)    
¤-, +)
,
&D©/. U 	0 	1) B 6 
x0H(P<=1,;(+*E>A(['&>D4j>Q/+,54PJ"FB(b0$N(P*E,p10DCD(+/+>D1i(+<B0DC'S!x>HCEU   6S,[10HW,z3#E!As Yd v+iZx0H(P<=1,b>HFM4P0)(P*S>A((+*",3/+,b>$/+,(]90;-S0&4P4P<B6EFB,	6L,3FM<B,3NE4T,3(+4(P*E>$(WO>Y8p6L,V10DCE4P<M4T(P,5CD(+FB8*",3F=Ud<MC
(P*E,pECS>$F6S,5FB<M,N4]( >A(P,130H/+/P,[4T-L0HCSU_<BCEGQ(P0X(P*",(]9V0,^2(P,5CE4P<B0DCE4b0HNV¨  ©Pª  P GD<BRD,3C628









¨  ©+ª   B   +  &D©      D Z & 	, W_Y 5 W`Z  B  6  ©  & &D© .   6  & & &q)*",d/P,5FM>$(P<M0HC   <=4x4PJE1 *e(P*E>$(   6  © & & .  6  &&
q)*",y6S,5FB<M,Nd4]( >A(+,}0H6"(+>$<MC",[U628@N`J"/P(P*",5//+,3R2<=4T<MC"G9;<B(P*  >HCEU>D4P4P<BGDC"<MC"G.(P*E<M46L,3FM<B,3N10DCE4T(P/ >$<MCD((P*E,Q*"<BGD*",54T(x-"/+<B0D/P<B(]8O<=4;GH<MRH,5C}628¤
¨H©+ª  B    & ©   
% ) Z )  D Z% ) Z ) ©9    D Z & 	, W_Y 5 W`Z B  6  ©  & &D© .   6  & &D©   & & &q)*",d/P,5FM>$(P<M0HC   <=4x4PJE1 *e(P*E>$(   6  © & & .  6  &&     & &
x0H(P<=1,w(P*S>A()(P*",Q130HC&(P/ >H1(P<M0HC}0HN .-L,3/ 4P<M4T(+4)4P<BCE13, <M4)<MCyC"0,^2(P,5CE4T<M0HCe0$N)¨  ©+ª   Z
~8./P,5-"/+,54P,3C&(P<MC"G,[>H1 *6L,3FM<M,N4T(+>$(P,7>H4d>J"CE<vN`0D/PW ¡V¢$U_,3N>$J"FB(p(+*",30D/P8D'L9,7*E>YRH,XN>H1i
(P0D/P,[U0DJ_(Q(P*E,}I&J",54T(P<M0HC0$N)9;*"<=1 *{(+*",30D/P8:`,^2(+,3CE4P<B0DC  (P01 *E0&0&4T,O>D4w(P*",13J"/P/+,3C&(+FB8
0H-L,3/ >A(+<BRD,O4T,3(z0$N)6S,5FB<M,N4dN`/+0HW (P*",O-E/P0_1,[4P4d0HN6L,3FM<M,Nx1 *E>$CEGH,HZOq)*",OJS4T,5/5'n0H/z>$GD,3C&(5'
10DJ"F=Uw(P*2JE4n,3W-"FM0A8w>;RA>H/P<M,(]8w0$N2(P,[1 *"C"<=I&J",54(P0p>D1i(+JE>$FMFB8w-"<=1 p(+*",V13J"/+/P,5CD(+FB8w0H-L,3/ >A(+<BRD,
4P,(	0$N6S,5FB<M,N45ZNL-"/+<M0H/+<v(+<B,[40HC76S,5FB<M,N4j>H/P,JE4P,5UX(P0z4P,3FM,51((+*",x1JE/P/+,3C&(PFM8Q0H-L,3/ >A(+<BRD,4P,(





C0HJ"/;15>H4P,H'2(P*E<M4)<=4)(P*E,O $#"i+!A#ELi$i[!AsA#e/P,5FM>$(P<M0HCZ  pC"FB<MH,w(+*",   d\ ,3-"<=4]
(P,5W<M1O,5C&(P/+,3CE1 *"W,5CD(z/+,3F=>A(+<B0DC>HCEUx,56S,5F 4z,5-"<M4T(P,5W<M1O/+,3FM,3RA>HCE1,0H/ U_,5/P<MC"G|`9;*"<=1 *'
FM<BD,0DJ"/j10DCE4T(P/ >$<MCD(	-"/+<M0H/+<v(+<Ba[>A(P<M0HC/P,5FM>$(P<M0HC'DU_,(+,3/+W7<MC",)(+*",;CE>A(+J"/+,0HNS(+*",;C",59:6L,3FM<B,3N
4T(+>A(+,  ' 9,X-"/+0AR2<MU",>}13FB,[>$/w-"/+,54+1/+<B-_(+<B0DC.0$Nb*E0A9 (P*",7/P,5FM>$(P<M0HC,5RH0DFBRD,54x0ARD,3/<v(+,3/ >A(P,[U
6L,3FM<B,3N;1 *S>$C"GD,4T(P,5-E4X>HCEU*"0A9o(P*",OC",59,3R2<MU",3CE13,O<M4Q<MC&(P,5GH/ >A(P,[U<MC&(P0.(+*"<=4Q/P,5FM>$(P<M0HCZ
 C{>HU"U_<B(P<M0HCS>$Fn>DU_RA>$C&(+>HGH,d9;<B(P*0DJ"/xN`/ >$W,390H/+<=4x(+*E>A(9V,z-L,3/+W<v(['<BC>DU"U_<B(P<M0HC(P0






(P0D/n>HGD>$<MCE4T(r(P*",b8D>$/ U"4T(P<=1 p0HN2/ >A(+<B0DCE>$FM<B(]8p-"/+0AR2<MU_,[Uw6&8(P*E,   d\f-L0D4T(PJ"F=>A(+,54rN`0D/6L,3FM<B,3N
1 *E>HC"GH,D'H-"/+<BWO>H/P<MFB86S,[13>HJE4T,x(P*",5874P,3,5W§(+0X6L,;(P*",6S,[4](VN`0H/+WO>$FM<Ba[>A(P<M0HC70$Nr(+*",p130HCE4P,3C_
4PJE4R2<B,59:0DC(+*",;/+,5I&J"<M/P,5W7,5C&(+4>$C<=U_,5>HF_6S,5FB<M,N1 *E>HC"GH,)0H-L,3/ >A(+0H/	4P*"0HJ"F=U74P>$(P<=4]N`8DZ	¦J"/
N`0H/+WO>$FM<Ba[>A(+<B0DC715>$C"C"0H(5'D*"0A9V,5RH,5/5'A6L,;,3RA>$FMJE>$(P,5U7JE4P<MC"Gd(P*",   d\ -S0&4](+J"FM>$(P,[4	U_<B/+,51(PFM8H'




4P<BCE13,X(+*",   d\ -L0D4T(PJ"F=>A(+,54d10DCE4T<=U_,5/6L,3FM<B,3N1 *E>HC"GH,7>H4w>e4P<MC"GHFM,4T(P,5--"/+0_1,54+45'L<B(d<M4






	  5nx! +E!A#&%& "3P!AsA#|+i )_)#E7#EsP5 )EsA#T!e#L @
 A#E sP!$#E8:#|!e 3Qi!$ @ `!y A#"isP!A#Sb33xH3#LA e3¬7	 L)53+  	 
 ) )E 7E!A e=)#L ApE!AsB @ `!$#Ld`"3Px=)#   	,§ )E+E!A    !A#L =Q#+$xE!As3B @  )LH" vX "!$#&%&+EP!$$#=x<MW-S,5/+>$(P<MRH, M   )
q)*2JE45'>HC<MW7-L,3/ >A(+<BRD,6L,3FM<B,3N1 *E>$CEGH,O0H-L,3/ >A(+<B0DC|<BC&(+/P0_U_JE13,54>10DCE4](+/+>H<BC&(z(+*E>A(7*E>H4
>|*"<MGH*E,3/y-"/P<M0H/+<B(]8(P*S>$Cu(+*",,3^2<=4T(P<MC"G:130HCE4T(P/ >$<MC&(0$NQ(P*E,*"<MGH*",[4](y-"/+<B0D/P<B(]8(+*E>A(y<M4
<MCE10DW7-S>A(P<M6"FM,.9;<v(+*u<v([Z m2<MCE13,.0HJ"/N`/ >$W,390H/+|<=4OGH,5C",3/ >$F;,5C"0HJ"GD*?(P0|-L,3/+W7<B(}>$C28
-"/+<B0D/P<B(P<Ma5>$(P<M0HC0$NL(P*",;6L,3FM<B,3N130HCE4T(P/ >$<MC&(+45'A<v(V<M4-L0D4+4T<M6"FM,N`0H/j>d6L,3FM<B,3N1 *E>HC"GH,0H-L,3/ >A(+<B0DC
(P0@N>H<BFz<BC?(+*",13>D4T,y(P*S>A(O(P*E,3/+,.,^_<M4T(+4O>6L,3FM<B,3Nz10HCS4](+/+>H<BC&(5'V9;<v(+**"<BGD*",3/O-E/P<M0H/+<v(]8
(P*S>$C?(P*",.CE,39;FM8<MCD(+/P0_U_JS1,5U?10DCE4T(P/ >$<MCD(['V9;*E<M1 *?<M4<BCE130HW-E>$(P<M6"FB,.9;<B(P*?(+*",.C",39;FM8
<MCD(+/P0_U_JS1,5Uy10DCE4T(P/ >$<MCD([ZN>76L,3FM<B,3N	1 *S>$C"GD,0D-S,5/+>$(P<M0HCy<M4)<MW-S,5/+>$(P<MRH,H'2(+*",Q0H-L,3/ >A(+<B0DC
<=4jGHJS>$/ >$C&(P,5,5U(P0X4PJE151,3,[UrZ	m2<BCS1,p,5RH,5/P86S,5FB<M,N1 *E>HC"GH,x4T(P,5-O<BC(P*",   d\ N`/+>HW7,59V0D/P
WXJS4](Q4TJS131,5,5Ur'r0DJ"/N`/+>HW7,59V0D/P4+>A(P<=4TE,54p(P*",   d\ -S0&4](+J"FM>$(P,[4p0DC"FB8.<MC(+*",13>H4P,X0HN





	V0DCE4T<=U_,5/>)6S,5FB<M,N"4T(+>$(P,	GH<MRH,5C628Q¨ B &b>HCEUdª B    D   
%
  ) )
D




,  'r9;*"<=1 *<=4(P*",0HCEFB8
,^2(+,3CE4P<B0DC0$Nps¨@©Pª  Z G,((P*",6S,5FB<M,N10HCS4](+/+>H<BC&(4P,(w<BC(P*"<=4p6L,3FM<M,NV4T(+>$(P,130HCE4P<=4](p0HN
>O4P<BC"GDFB,zU"<M4P6S,5FB<M,Nj130HCE4T(P/ >$<MC&(.  &D©  6  ©  & &DZ)G,(;(P*E,z6S,5FB<M,N  6L,z/P,3(P/ >H1(P,5UeN`/+0HW(P*E<M4p6S,5FB<M,Nb4T(+>$(P,HZ;t,X4P*E>$FMFGD,(>C",39 6L,3FM<B,3Nb10HCS4](+/+>H<BC&(p4P,(pGD<BRD,3C628y>4P<MC"GHFM,XU_<=4]
6L,3FM<B,3Nb10HCS4](+/+>H<BC&(7.  6  &&DZ)q)*",XC",59 6S,5FB<M,Nb4T(+>$(P,z9;<MFMFn6L,XGD<BRD,3C.628¨  B  &>HCEUª  B    D  D )D ©     D ) & Zq)*"<=4jU_,3N>$J"FB(j(+*",30D/P8*E>H40DC",;,^2(P,5CE4P<B0DC' j 6   Zjq)*2JE4	9,GH,3(x>6L,3FM<M,N	4]( >A(P,d9;<B(P*.>76S,5FB<M,N	4P,(p10DC&(+>$<MC"<MC"G 6  >H4/+,54PJ"FB()0HN130HC&(P/ >H1(P<MC"G  N`/+0HW>6L,3FM<M,Nw4T(+>$(P,y10HC&( >$<MC"<BCEG{>4P<MC"GHFM,H'	,5W7-"(]8H'j6L,3FM<B,3Nw4P,([Z@q)*E<M41FM,5>H/PFM8R&<M0HF=>A(+,54X(P*",
  d\ 130HC&(P/ >H1(P<M0HC-S0&4](+J"F=>A(P,p9;*"<M1 *}/P,[IDJE<B/+,54(+*E>A(V(P*",10HC&(+/+>D1i(P,[U6S,5FB<M,N4P,()4T*E0HJ"F=U
6L,x>Q4TJ"6S4T,3(0HNS(+*",;0H/+<MGH<MCE>$F_6L,3FM<B,3N4P,(['H8D,(	(P*E,;6S,5*E>YR2<B0DJ"/	<M4-L,3/PN`,51(PFM8X/ >A(+<B0DCE>$FsZnq)*",
(P,5C&(+>A(+<BRD,z6L,3FM<B,3N 6  /+,5>H-"-S,[>$/ 4)<BC{>6S,5FB<M,Nb4P,(>D4x>130HCE4P,5I&J",5CE1,Q0HN(+*",X/+,3W0ARA>$Fr0HN(P*E,zU_<M4P6L,3FM<B,3N130HCE4T(P/ >$<MC&((+*E>A(p15>$JE4P,5U}(P*E<M4)(+,3C&(+>H<BRD,6L,3FM<M,N(P06L,z4TJ"-E/P,[4P4P,5UrZ
VFM,5>$/+FM8H'_0HCEFB80D-S,5/+>$(P<M0HCE4)9;*E<M1 *U_0OC"0H(pU_<M4P-"F=>Y8}4PJE1 *e6L,3*S>YR&<M0HJE/x13>$Cy6L,Q/P,5FM>$(P,5U}(P0
(P*E,   d\ N`/ >$W,59V0D/PZ
 
	5n;!+3 "!$#&%&O+EP!$$#@#EsP5 )E !y +$#"isP!A#S?#@!
 v7i!AO¨@©+ª  @ `|! 3 $#"i+!A#Ex3 	 L) HLE} "3P!AsA#:=d4T(+>H6"FM,. M
`"3P 3D=id#LeA=3  $#"i+!A#E   	, )B1)M  !A#O`"3P 3D=i       ª@ "3P	= c=z#+$xE!As3B)
~,N`0D/P,9V,)4T(+>A(+,;>$CEUX-"/P0ARD,j(+*",)/P,[4TJ"FB(+4/+,3F=>A(+<BC"Gw0HJE/nN`/ >$W,59V0D/Pw(P0(P*E,   d\ -L0D4T(PJ_
F=>A(P,[43'&9,x4T*E>HFBFS,54T(+>H6"FB<=4P*>z10DC"C",51(P<M0HCO6L,(]9,3,5Cq;¦xTm_q4T8_4T(P,3WU_,5RH,3FM0H-L,5U628





/+,5>H4P0HCE<BC"GO<MC.(+*"<M4pN`/ >$W,390H/+<MC&RD0HFMRH,[4;<MU",3C&(P<BN`82<BC"G{! 3D!$3 #!AiA `0D/p,3^&(+,3C_
4P<B0DCE4  'D9;*E,3/+,>X4+1,5CE>$/+<M0z10HCS4T<=4]( 4b0HNr(P*",w4T,3(V0HNN>H1(+4b(P0HGD,(+*",3/V9;<v(+*e4P0HW,p4PJ"6E4P,(V0HN
(P*E,4P,(z0HNVGD/P0DJ"CEU<MCE4T(+>HCE1,[40HNb(+*",O*28&-L0$(+*",54P,54w9;*"<=1 *<M4Q130HCE4P<M4T(P,5C&(w9;<B(P*(P*E,4P,(
0$NbN>H1i( 43Zq)*",7N`/+>HW7,59V0D/P13>HC6L,O>$J"GDW7,5C&(P,5U9;<v(+* $#"i+!A#Ei'9;*"<M1 *@>$/+,13FB0&4T,[U
N`0H/+WXJEFM>D4V4PJE1 *O(+*E>A(;,3RD,3/+87q; ¦;Tm"qc4P13,3CE>H/P<M0z<=4/P,[IDJE<B/+,5U(+06L,d10HCS4T<=4](+,3C&()9;<v(+*




	 Hei¬Yi3§)©.©*  @ "3Po=V`")3]!D(!
=dEQ33V]p_¬+"$Ei3!A#L,K=w`"z3VTz A#"isP!A#S(! )E+E!A  Ai¬}3B33#E
] ! !A# =w!%HP )_#LAi )_B!4!j!WO>A^_<BWO>HFE4P13,3CE>H/P<M0}=d!Q33 = U  )E+E!A
U   !A#= U =  =Q3!$=+V!DM)
t,4P*E>$FMF-"/+,54P,3C&(>(+/+>HCE4PFM>$(P<M0HC<M44T<MW-"FM,3/x(+*E>$C(+*",X0DC",z-"/+,54P,3C&(+,5Uy<BC:g £ h 6L,513>HJE4P,
9,)>H/P,U_,5>HFB<MC"Gd9;<B(P*7J"C"<BN`0H/+W§¡b¢HU",N>$JEFv((P*",50H/+<B,[4/+>$(P*",5/n(+*E>$C7GH,5C",3/ >$F20DC",545ZC(P*",
N`0HFMFM0A9;<BC"GS' 'x)©©   /P,3N`,3/+,54j(P0(P*",d4T,3(V0HNWO>A^_<BWO>HFL4+1,5CE>$/+<B0&4	0$N(P*",dq;)¦;Tm_q
4P824T(P,5W )©.©   Z  4z9V,5FBFs' .  /P,3N`,3/ 4w(P0y(P*",4P,(Q0HN,3^&(+,3CE4P<M0HCE4d0HNb(P*E,U_,N>HJ"Fv(
(P*E,30H/+8eZ
 
	5n %  ) © %   ) ©  %  )  H3#L$X`"EH E\I
	!CHP!$#"iB!$$#]zE/)_#S Ai KJ&TH! )_E Ai¬¨|©Pª  ) HLE# -
 %   ) B ¨ %  ) B          ª & %   ) B        ª &
 "! 9    5n7 %  ) © %   ) ©  %  )  H3#L$`" H E\I
	!CHP!$#"iB!$$#]y`" )_#S Ai%KJ&TH! )_z`" $i¬@s¨@©Pª  ) H"3# '; %  ) © %  ) ©* %   )  B.P¨@©+ª T
"  >  |q)*",.-E/P020$NN`0HFMFB0A9x4OU"<B/+,51(PFM8|N`/P0DW (+*",.,5I&J"<MRA>$FM,3CE13,y0HN(+*",U_,3EC"<B(P<M0HCE4O0HN
q;)¦;Tm_q?WO>A^_<MW>HFS4+1,5CE>$/+<B0z130HW-"J_( >A(+<B0DC>$CEUO¡V¢$U_,N>HJ"FB(b,^2(P,5CE4P<B0DC10HW-"J"(+>A
(P<M0HC'&GD<BRD,3C(+*E>A( . / 6 B  %   ) >A(),3RD,3/+874T(P,5-<MC(P*E,10DW-"JE>A(+<B0DC0$N,3^2(P,3CS4T<M0HCE4bN`0H/>7J"C"<BN`0H/+WK¡V¢$U_,N>HJ"FB((+*",30D/P8s¨@©Pª  Z
q)*2JE45'5(+*",jN>D1i( 4#u130H/+/P,[4T-L0HCEU(+0;(P*",C",[1,54+4+>$/+8p6L,3FM<B,3NE10HCS4](+/+>H<BC&(+45Zq)*",10DCE4](+/+>H<BC&( 4
 10H/+/+,54P-S0DCEUd(P0d(+*",)C",513,54+4P>H/P8zU"<M4P6S,5FB<M,Nr10DCE4T(P/ >$<MCD( 4<BC0HJE/4P8_4](+,3WZq)*",;*28&-L0$(+*",
4P,54$ 10D/P/+,54P-S0DCEU(P0(P*",p(P,5CD( >A(+<BRD,p6L,3FM<B,3N43Zjq)*",-"/+0213,54+4j0HN6S,5FB<M,Nn1 *S>$C"GD,p13>HCO(P*2JE4
6L,x,5I&J"<MRA>$FM,3C&(PFM87U",EC",[UO>H4j130HW-"J_(+<BCEGd(P*",C",394T,3(b0$Nr6L,3FM<B,3N10HCS4](+/+>H<BC&(+45'H/+,3-EFM>D1<MC"G
 >$CEU §>D13130H/ U_<BCEGHFM8>$CEUyU_,3W0H(P<MC"GO6S,5FB<M,N4;N`/P0DW% (+0& <BN	C",513,54+4P>H/P8DZ
t,4P*E>HFBF)<MCD(+,3/+-"/+,(-S0&4](+J"FM>$(P,| ×   'V>D40DC",y0$N9)>Y8@0$Nd>$/P(P<=1J"F=>A(+<BC"G(P*",yN`0DFBFM0A9;<BCEG
Li# BTy !$%&Ai !A;O!A+_#&%4T(+>$(P,5U628| 21>H/+U",3C_N`0D/+4>$CEU ;0$(P(7<MC g 	[h 9;*"<=1 *
/+,5I&J"<M/P,[4b(+*E>A()(+*",d/P,5-"/P,[4T,5C&(+>A(+<B0DC0$N>X6L,3FM<M,N	4]( >A(P,d>AN(+,3/x>6S,5FB<M,N	1 *E>HC"GH,w*E>H4V( >$H,5C
×[l
-"F=>H13,b4T*E0HJ"F=UQ6L,b0$N2(+*",V4+>$W,	N`0D/PWO>A(>H4r(+*",b/+,3-E/P,[4T,5CD( >A(+<B0DCw0HN_(P*",V6S,5FB<M,NE4T(+>$(P,V6S,3N`0H/+,
(P*E,1 *E>HC"GH,DZE0H/-S0&4](+J"FM>$(P,[4p¥A  (P*"/+0HJEGH*    '29V,x/+,N`0D/PWJ"F=>A(P,p,3RH,5/P810DCEU_<B(P<M0HC0DC
2C"0A9;FM,5U_GD,4P,( 4(+0Q>$-"-"FM8Q(+0,5RH,3/+8Q,^2(+,3CE4P<B0DCX0HNE(P*E,x¡b¢HU_,3N>$J"FB((P*",50H/+8Q/P,5-"/P,[4T,5C&(P<MC"G
>{6S,5FB<M,Nd4]( >A(P,DZ"0D/-L0D4T(PJEFM>$(P,54 	   >HCEU     9,y15>$C?>H1i(+JE>$FMFM8|-"/P0ARD,}>4](+/P0DC"GH,5/
10DCEU_<B(P<M0HCO<MCO(P*E,p13>D4T,;(+*E>A(b(P*",w>$C&(P,[1,5U",3C&(b<MC    <=4b4+>A(+<M4TE,[UrZnNr(+*",>HC&(P,513,5U_,5C&(j<M4
C"0H(;4+>A(+<M4TE,[Ur'2(P*",5/P,d>$-E-S,[>$/ 4b(+06S,dC"00H62R2<M0HJE49)>Y8(+0/P,3N`0H/+WXJ"F=>A(+,-L0D4T(PJ"F=>A(+,7 	   Z
 "! 9    nAxE3P!As Yy!A#yi!DMe "3P!AsA#E(!pE} A#S+!H3$#:+E+!AA .
3!As=+V -
 )EHLE)i#L3 LBOTX !A%D$i+!$O!A+_#&%<)
 )  	   .}T¨|©Pª  ;:  !VEP43D=iw3$ 	 @ E+ 	  .}T¨|©Pª P 1)M_) 	   	 )
 )	`  	z¤E 	  .P¨@©+ª TP  	  B ?  !bE# .Ts¨@©Pª  ;:  B .P¨@©+ª T )
 )	`  B ? !jE#  	d¤L 	  .s¨@©Pª  ;:   	  B ?  )
 )	`( 	  ¤L	   .P¨@©+ª TP	 	 8 B ?  `"3#A6 A3i¬
	   .P¨@©+ª T !`"3P43D=iw3AO	 @ "3P 	  .PT¨|©Pª  ;:  =:  1)M 	   	 )

 )	`  B ? %	 `"3# .Ts¨@©Pª  ;:  B .P¨@©+ª  ;  )
 )	`  	Q¤E 	  .Ts¨@©Pª  ;:  P 	  B ?  E#.Ts¨@©Pª  ;:   B .P¨@©+ª  ;:  )
"  >  t,j4T*S>$FMF$-"/+0ARH,(P*",[4T,b/P,[4TJ"FB(+4JS4T<MC"G)(P*E,bq;)¦;Tm_qs(P/ >$CE4PFM>$(P<M0HCE4)©.©* 
0$N;¨|©Pª  Z
× Z¦6&R2<M0HJE45Z
¥"Zxq0-"/+0ARH,D¤  	   ';P)©©   ;:  '_(+*",3/+,Q,^_<=4]( 4;4T0DW,Q,w9;*E,3/+, 	  ';T)©.©* T43Z (5Z 	   	DZ
G,(y)©©   ;: B   ©  ©*   Z  4+4PJ"W,(P*E,e10DC&(P/ >$/+8HZ.q)*2JE43'(+*",3/+,WJE4](,^_<M4T(b4P0HW, 	 3  ';P  ©  ©*  P 45Z ([Zn(+*",3/+,;,^_<=4]( 4jC"0 	  'xT)©.©  P 9;*E,3/+,
	 3  	&ZG,(	 3 B j  = U   9;*",5/P, U     Zjq)90O13>D4T,[4>H/P,d-L0D4+4T<M6"FM,H¤
>   B   ZXC{(P*"<=4Q13>D4T,D'  B   Z¦J"/Q>H4+4PJ"W-_(P<M0HC{*"0HF=U"4d<B	 3 =  <M4J"CE4+>A(+<M4TS>H6"FB,DZx~8y4T(+>H6"<BFM<B(]8H'"(+*"<=4p<=4x<MW-S0&4P4P<B6EFB,DZxq)*&JS43'S0HJ"/w>H4+4TJ"W-_(+<B0DC
U_02,54)CE0$(x*"0DFMUrZ
`6     Zq)*2JE4     Z G,($ B   .  B  .   ZN U   '$(P*E,3C 	 3<=4;<BCS1FMJEU_,5U<MC4P0HW, 	  ';P)©©  T 'r4T<MCE1,  <M4;<MC"F=1JEU",5U<MC ' U  <M4<MCE1FMJEU_,[U<MC |'j  = U   <M4b4P>$(P<=4]S>H6"FM,w6&8R2<B/P(PJ",)0HNS6L,3<MC"Gz>d4P13,3CE>H/P<M00$N  ©  ©   T >$CEU,j  = U   <=4n130HCE4P<M4T(P,5C&(n9;<B(P* 7'$>D4n>p10HCS4T,[IDJE,3CE13,0$Nb130HCE4P<=4](+,3CE138e9;<B(P*   >HCEU4T(+>$6E<BFM<v(]8DZxN U   |'S(P*",5C    'S9;*E,3/+,   B U  . |Zjq)*2JE45'2j  = U   B j  =   = U    9;*",5/P, U    |Zq)*",5C 	 3 <M4<MCE13FBJEU",5U7<BCO4P0HW, 	  ';T)©.©* T 4P<BCS1,   =	   <=4<MC"FM13JEU_,[U<MC&' U   <=4	<BCS1FMJEU_,5U<BC&|' j  =    = U    <=4j4+>A(P<=4TS>$6"FM,z`6287R2<B/P(PJ",;0HN6L,3<MC"G}>O4+1,3CS>$/+<B00$Nx  ©  ©*  P '>$CEU>j  =   = U    <=4p130HCE4P<M4T(P,5C&(9;<B(P* §>D4;>10HCS4T,[IDJE,3CE13,w0HN130HCE4P<=4](+,3CE138O9;<v(+*>  >$CEUy4T(+>$6E<BFM<v(]8DZ
×	
EZxq0-E/P0ARD,H¤7N: 	{¤)	  ';T)©.©* TT  	  B ?  '(+*",3C';T)©.©*  ;:  B';T)©.©* T Z
G,(O)©.©   ;: B   ©  ©    Z7VFB,[>$/+FB8 + B ?XZXq)*2JE45'  B   '  B   Zq)*",3C'6&84T(+>H6"<MFB<B(]8H'4P<MCE1,O>$FMF,3FM,3W,3C&( 4d0$N:'xT)©.©  P >$/+,10HCS4T<=4](+,3C&(d9;<v(+*
7'_(P*",589;<MFBF6L,z10DCE4P<M4T(P,5CD(;9;<B(P*   (+020EZ
£SZxq0-"/+0ARH,D¤nN B ?X'_(P*",5C  	Q¤E	  ';T)©.©*  ;:  	  B ?  Z
  B 6?zZjx,5CE1,Q-E/P0ARD,5UrZ
k"Zxq0-E/P0ARD,H¤ N< 	  ¤7 	   ';P)©©  TP   	   B ?  (+*",3CcN`0H/},5RH,5/P8 	  ';T)©.©* T 'E(P*",5/P,d,3^2<=4T(+4x4P0HW, 	Q9;*",5/P, 	  ';PT)©.©   ;:  =:  43Z (	   	DZ
G,(T)©.©*  ;:  =: B   ©  ©*   Z G,(	 3 B j = U  'L9;*E,3/+, U   6S,4T0DW7,>$/+6"<v(+/+>H/P<MFM8e1 *"0&4T,5C.,3FM,3W,3C&(0HN ';T)©.©* T Zzm2<MCE13,     ' U    Zq)9V013>D4T,[4;>$/+,-L0D4+4T<M6"FM,H¤
>    B ?zZq)*",5C    Z G,(  B  .   Z{VFM,5>H/PFM8
    Zq)*2JE43'j= U  B j  == U  Z(j  = = U  <=4x4+>A(P<=4TS>$6"FM,d628}R2<B/P(PJE,0$N6S,5<BCEG>4+1,5CE>$/+<B070$N))©.©   ZVFB,[>$/+FB8 j  =\= U  <MCE1FMJEU_,[4   Z 4)9,3FMFs'&= U    Zbm_<BCE13, 	 3 <=4130HCE4P<=4](+,3C&(9;<B(P*>7' j  = = U  <M410DCE4P<M4T(P,5CD(d9;<B(P*   '6284T(+>H6"<BFM<B(]8HZXq)*2JE4	 3 WJE4](Q6L,<BCE13FBJSU_,5U<BC@4T0DW,
	  ';P  ©  ©   T Z
`6   B ?zZxq)*E,3C    ZpVFB,[>$/+FB8   .  B ?XZpm2<MCE1, j = U   B ?z'j = U  B j =? = U  B j  = U  ZVFM,5>$/+FM8j =? = U <MCE1FMJEU_,[4  Z  4j9V,5FBFs' U    Z jE= ? = U  <M4	4+>A(+<M4TS>$6EFB,)628zR2<B/P(PJE,0HN6L,3<MC"GO>74+1,5CE>$/+<M0X0$N))©.©   ZVm2<MCE1, 	 3 <M4)10DCE4P<M4T(P,5CD(;9;<B(P*>7' j =? = U  <=4;10DCE4P<M4T(P,5CD()9;<B(P*>  '_6284T(+>$6E<BFM<v(]8DZjq)*2JE43'	 3 WXJE4T(;6S,d<MCE1FMJEU_,[U<MC4P0HW, 	  ';P  ©  ©   T Z
l Zxq0-"/+0ARH,D¤ N  B ? 
	 (P*E,3C ';T)©.©*  ;:  B 'xT)©.©   ;  Z
q/+<BR2<=>$FMFB8(+/PJE,HZ
	 Zxq0-"/P0ARD,H¤ N  	Q¤S 	  ';P)©.©   ;:  P 	  B ?  (+*",3C>';T)©.©*  ;:   B';T)©.©*  ;:  Z
G,(7)©©   ;: B   ©  ©*   >$CEU|)©.©*  ;:  B    ©   ©    Z;~V84T(+>A6"<BFM<B(]8H';>$CEU?628(+*",.-"/+,5130HCEU_<B(P<M0HC'<B(<=4O,5>D4T8(P04P,3,(P*S>A(,3RD,3/+8,3FM,3W,5CD(0HN
';T  ©  ©*  P <=4130HCE4P<=4](+,3C&(9;<B(P*,   >$CEUd,5RH,3/+8p,5FB,5W,3C&(n0HN 'xT   ©   ©    T
<M4e10HCS4T<=4](+,3C&(}9;<B(P*  Z q)*",-"/+,5130HCEU"<v(+<B0DCu<BW-"FM<B,[4(+*E>A(     B ?XZ m2<MCE1,    o>HCEU     B ?z'       Z  4P4PJ"W,d(P*S>A(      ZVq)*",5Cy(P*",5/P,QWJE4](,^_<M4T(z4T0DW,     4TJS1 *(+*E>A(    =  &  B ?  	Z~J_(Q(+*"<=4Q<M4d<MW-S0&4P4P<M6"FB,4T<MCE1,    =  &    Zjx,5CE1,   B   Zjq)*&JS4   B    Zjp,3CE13,Q-"/P0ARD,5UrZ
   6w p
 ).
¦RH,5/	>w4P<MC"GHFM,;4](+,3-'&>$CEU74]( >$/P(P<MC"Gd9;<v(+*O>wU",5U_JE1(P<MRH,5FB871FM0D4P,5UX(P*",50H/+8H'$0DJ"/N`/+>HW7,59V0D/P
<=4z<=U_,3C&(P<=13>HFj0$(X(P*",   d\ N`/ >$W,59V0D/P.<MC@(P*",e4T,5CE4T,(P*E>$(z(P*",}0HJ_( 10HW,[4QGH,5C",3/ >A(+,5U
6280DJ"/QN`/ >$W,390H/+>$/+,O<=U_,3C&(P<=13>HF	(P0(P*",}1 *E0H<=1,54X>YRY>H<BF=>$6EFB,7(P0(P*",   d\ 33B sA#
*)_#L3sA#EZ
× 
 "! 9    nAy! )_#S Ai+KJ&TH! )_vzE Ai¬{s¨@©Pª  !.P¨@©+ª  ;:  B 7 A? }¨ B 7 @ "3P 7 ={!:+33!Qª B     &*!7E $#EsP!H3$#  "3P!AsA# =p"3P!As A7!$#LEz#S!$ A#E sP!$#EriAis[!AsA#@P3B!AsA#=XpLs¬*)
"  >  q)*",p-E/P020$NrN`0DFBFM0A9x4bU"<B/+,51(PFM8N`/+0HW (+*",wU",EC"<B(P<M0HCS4b0HNr(P*",w/P,5W0ARY>HF"0H-L,3/ >A(+<B0DC








q)*",pN`0HFMFB0A9;<MC"GQ(+*",30D/P,5W 4P*"0A9x4	*"0A9u0DJ"/V>H-"-"/+0D>D1 */+,3F=>A(+,54	(+0p,36L,3F  4V6E>H4P,p130HC&(P/ >H1
(P<M0HC0D-S,5/+>$(P0H/Qg ×5lYh Z
 "! 9   #5n¨@©+ª   7! )_#E $i! JDTD! )_E+$i¬ @ `¨ B 	 ! @ "3P<	=x! +j#Sx 3x+!A3G!n!$#L;ª B     &9)SHLE# j 	  ?  B jT  .}T¨|©Pª  ;: T  	  6? T  `"y+$#EsP!H3sA#: "3P!AsA#:=OxE+!As Y!A#.`"#Es!A $#"i+!A#E
Li$i[!$$#+B!$$#{=X3x¬*)
"  >  wq)*",X-E/P020$NN`0DFBFM0A9x4xU_<M/P,[1i(+FB8yN`/+0HWK(P*",7U_,ECE<v(+<B0DCE4x0HN	(P*",0H-L,3/ >A(P<M0HC  'S(P*",
10DCE4T(P/ >$<MCD()J"-U">A(+,Q0H-L,3/ >A(+<B0DCy>HCEU}<MW-S,5/+>$(P<MRH,d6L,3FM<B,3N	1 *S>$C"GD,0D-S,5/+>$(P<M0HCE45Z
 49;<B(P*0DJ"/xN`/ >$W,59V0D/P'S>}6S,5FB<M,Nb(P*E>$(w6L,5130HW,54w4TJE-"-"/+,54+4T,[U.>H4p>}/P,[4TJEFv(w0$Nb>}130HC_
(P/ >H1(P<M0HCe0H-L,3/ >A(P<M0HCy13>HCe6L,d/P,[10ARH,5/P,[UO<MCp,36L,3F  4N`/ >$W,390H/+9;*",3Ce(P*E,Q6S,5FB<M,N	4]( >A(+,
<=4d/P,5R&<=4P,5U{9;<v(+*{(+*",10DC&(P/ >H1i(+,5U{6S,5FB<M,N]Zp0A9V,5RH,5/5'r0DJ"/dN`/+>HW,390H/+.-S,5/PW<B(+4z>HC{,3^&
-"FM<M13<v(O0D-S,5/+>$(P<M0HC|(+0JECEU_0@>{130HC&(P/ >H1(P<M0HC'	9;*"<=1 *13>$C?>$F=4T0{/P,[4TJEFv(O<MC6L,3FM<B,3N46S,5<BC"G
/+,510ARD,3/+,5UrZm2JE1 *.>$Cy0H-L,3/ >A(+<B0DCe<=4)C"0H(x-S0&4P4P<B6EFB,d<MC p,36L,3F  4;N`/+>HW7,59V0D/PZ
tu<B(P*|(+*",3<M/130HWW<v(+W7,5C&(z(P0.-"/+0_U_JE13<BC"G{>J"C"<=IDJE,0HJ_( 10DW7,N`0D/z(+*",6L,3FM<B,3Np1 *E>$C"GD,
0H-L,3/ >A(+<B0DC'r6L0$(P*{(P*E,   d\ >HCEU
p,36L,3F	N`/ >$W,390H/+_4p/+,3CSU_,3/w(P020yWO>$C28-L0$(P,5C&(P<=>$FMFB8
JE4P,N`J"F6S,5FB<M,N4;JEC&JS4P>H6"FB,OC"0$(+<M13,d(P*E>$(;(P*",58e>$/+,wC"0$(p>D1i(PJS>$FMFB8}U"<M4+13>H/+U_,[Ur'_6"J_(p15>$Cy6S,
/+,510ARD,3/+,5UeFM>$(P,5/xJ"CEU_,5/13,3/P(+>$<MC.1<M/+13J"WO4]( >$CE13,54  S<BC(+*",   d\ N`/ >$W,390H/+'_(P*E<M4p<M4>




~/P,59;A>g  h 4P*"0A9x4*E0A96S,5FB<M,N/+,3R2<M4P<M0HCX15>$C76S,)R2<B,59V,[UX>D4>w4P<BW-"FM,)-"/P0_13,54+40HNL>HUEU_<BCEG
C",59 <MC_N`0H/+WO>A(P<M0HC}(P07(P*E,30H/+<M,54/P,5-"/+,54P,3C&(P,[U<MCe*"<=4VL+3iP  )E3E+$iij P!$ @ A $'









FM,3RH,5FM4V>H4j15>$CO6L,130HCE4P<M4T(P,5C&(PFM8>HUEU_,5UrZ  4j9;<B(P*}q; ¦;Tm_qd'&>Q2C"0A9;FM,5U_GD,;6E>H4P,p13>HC












	[h ,[4]( >$6"FM<M4P*",[4>/P,[4](+/P<=1i(+,5U@N`0D/PW 0HNp,5I&J"<MRA>$FM,3CE13,
6L,(]9,3,3CC"0DC"W0HC"0H(P0DC"<M1<MC_N`,3/+,3CE13,z>$CEUe6L,3FM<B,3N	1 *S>$C"GD,w>HFB0DC"G74P<MW7<MF=>$/;FM<BC",[43Z
Cu(+*",13>D4T,(P*E>$((P*",{C",39 6L,3FM<B,3N}`,5<v(+*",3/>|C",59 *282-L0$(P*E,54P,545'x>H4<MCu/+,3R2<M4P<M0HC')0H/
>@C",59 130HCE4T(P/ >$<MC&(5';>H4<BCc130HC&(P/ >H1(P<M0HC  >$FM9)>Y824*S>H4>|*E<BGD*",3/-E/P<M0H/+<v(]8D'VJECEU_,3/}(P*",
-E>H/T(+<M>HFn0D/+U_,5/P<MC"GS'E(+*E>$C@>$FMFn,3^_<M4T(P<MC"Gy6S,5FB<M,N45'~/P,59;Y>  4pN`/ >$W,390H/+}(+J"/+CE4w0HJ_(w(P0y6S,
RH,5/P8O4P<BW<MFM>H/(P070HJ"/ 43Z  4b(+*",wN`0HFMFB0A9;<MC"G,^">$W-"FM,w4P*"0A9x45'2*"<M4VN`/ >$W,390H/+>YRH0H<=U"4b(P*",
-"/+0H6"FM,3W 0$N	4T-"JE/P<M0HJE46L,3FM<B,3N4;<MCyW0&4](p15>H4P,545Z

	+G,3(Q(P*",<MC"<v(+<M>HF	2C"0A9;FB,[U_GH,76E>D4T,10DCE4T<=4T(w0HNb(P*E,4P,(  ©    &0$N*28D-L0$(P*E,54P,54n9;<v(+*XC"0w0H/ U_,3/+<MC"Gx/+,3F=>A(P<M0HCS4T*"<M-Q6L,3<MC"GwU",EC",[Uz0DCQ(P*",*282-S0H(P*",[4T,[43ZnCX0H/ U_,5/
(P0{10HC&(+/+>D1i(  N`/P0DW (+*"<M4X2C"0A9;FB,[U_GH,6E>D4T,D'n9,>HUEU(P*",}130HCE4T(P/ >$<MC&(,6  '9;/P<B(T(+,3C>H4#6  #c(P07(P*",d2C"0A9;FM,5U_GD,6S>H4P,H'2(P0DGH,3(P*",5/9;<B(P*e(P*E,w0D/+U",3/+<BC"G7/+,3F=>A(P<M0HCS4	#6  # B >$CSU#6  # B   Z	t{,dGD,()(]9V0WO>A^_<MWO>$F4+1,3CS>$/+<B0&4p'_0DC",Q10HC&( >$<MC"<BCEG  >$CEU}(P*",0$(+*",3/d10DC&(+>$<MC"<MC"G    ZwEJ"/P(P*",5/w/+,3R2<=4T<M0HC.0HN	(P*",72C"0A9;FM,5U_GD,z6E>H4P,X9;<B(P*  /P,[4TJ"FB(+4<MC(+*",.>HU"U_<B(P<M0HC:0$Nx(+*"<=4*&82-L0$(+*",54P,54>A(O>{*"<BGD*",3/-"/+<M0H/+<v(]8@FM,3RH,5F(P*E>HC?>HFBF),^_<=4](+<BCEG




10DCE4P<M4T(P,5CD(4P,( 40HN26L,3FM<M,N45'5(+0x/+,3-"/+,54P,3C&(>;6L,3FM<B,3NE4]( >A(P,DZ G<MH,V~V/+,39;A>E'30HJE/>$-"-E/P0&>H1 *w<M4
<MCE1/+,3W,3C&( >$Fs'Y>HCEUQ<MC_N`0H/+WO>A(+<B0DCz<M4nC",5RH,3/n(P*E/P0A9;Cz>Y9)>Y8HZ¦JE/n1 *"0D<M13,b0$N"CE0HC"W0HCE0$(P0DC"<=1
N`0H/+WO>$FM<M4PW <=4dRH,5/P84P<BW<MFM>H/d(P020E'GH<MRH,3C{(P*E,7/+,54PJ"FB(+4d<MCug £ h /P,5FM>$(P<MC"G.¡b¢HU_,3N>$J"FB(dFB0DGH<=1





>$CSUQC"0130HCE4T(P/ >$<MC&(+4  &DZ G,(JE4nC"0A910DCD(+/+>D1i(    N`/+0HW (P*"<=42C"0A9;FB,[U_GH,b6E>H4P,HZq)*E<M4,3C&( >$<MFM4)(+*",>DU"U_<B(P<M0HC.0HN(+*",X130HCE4T(P/ >$<MC&( # 6)     # (+0O(P*",X&CE0A9;FB,[U_GH,Q6E>D4T,D'S>HCEU>$JEGHW,3C&(P<MC"G}(P*",-E>H/T(+<M>HF0D/+U",3/d4TJE1 *(P*E>$((+*",C",39o10HCS4](+/+>H<BC&(*S>H4w*"<MGH*",5/w-E/P<M0H/+<v(]8
(P*S>$Cc>$FMFp,3^_<M4T(P<MC"G,5FB,5W7,5C&(+40HNQ(P*",&CE0A9;FB,[U_GH,.6E>D4T,DZ NQ0HC",9,3/+,.(+0/P,5R2<M4P,(P*",
2C"0A9;FM,5U_GD,p6E>D4T,9;<v(+*  '&(+*",3/+,90HJEFMUO6L,d0HC",WO>A^_<BWO>HF4+1,5CE>$/+<M0X10DCD( >$<MC"<MC"GX6L0$(+* >$CSU  Z p0$(+<M13,H'r*"0A9,3RD,3/['E(+*E>A(d(P*E,C",59§,5R&<=U_,5CE1,70H6_( >$<MC",5U{4T<MCE13,/+,(+/+>D1i(P<MC"G   N`/+0HW (+*",2C"0A9;FM,5U_GD,O6E>H4P,U_02,54zC"0$(X9)>$/+/ >$C&(Q/P,5C",39,5U{6S,5FB<M,Nx<MC  Zyq)*E,-"/+0H6"FM,3W
¥ 




/+,(+>H<BCE<BC"G.>D4dW>HC2810DCE4](+/+>H<BC&( 43'r0D/Q-E>$/P(+4d0HN10DCE4T(P/ >$<MCD( 43'n>H4Q>$/+,10HW-E>$(P<M6"FM,O9;<v(+*
W0H/+,X/+,513,3C&(d130HCE4T(P/ >$<MC&(+45ZQq)*&JS4<MC{(P*",7-"/+,3R2<B0DJE4,^">$W-"FM,H'r9,90HJEFMU.JE-LU">$(P,7(P*E<M4
(P*E,30H/+8.(+0>D13130HJ"C&(wN`0H/Q/+,3R2<M4P<M0HC9;<B(P*  628/P,5W0AR&<MC"G  N`/+0HW (P*",4P,(Q0$NC",513,54+4P>H/P8U_<=4T6L,3FM<M,Nb10DCE4T(P/ >$<MCD( 43'E6"J_(FM,5>YR2<MC"G  <BC&(+>D1i([Z)q)*E,z-"/+0H6"FM,3WO4x9;<B(P*~/+,39;A>  4)N`/ >$W,90H/+X4](+,3WO4	N`/+0HW§(P*",xN>H1i(b(P*E>$(b<v(VJE4T,[4b4P82CD( >H1(P<=1)J"C"<B(+4p`(P*",10HCS4](+/+>H<BC&(+4  9;*"<=1 *O>$/+,
,3CS>$6"FM,5U{0H/QU_<=4P>H6"FM,5U>H4d9;*"0DFB,J"C"<B(+4Q>HCEU{C"0$(z<MC(+,3/+WO4d0$Nb(+*",O<MCEU_<MR&<=U_JE>HFj10DW7-L0$
C",5CD( 43ZeCN>H1i(['n*E<M4z4P8_4](+,3W 9V0DJ"FMU6L,3*E>YRD,OFB<MH,0DJ"/+4z0HC"FM8<BNV(+*",0DC"FB810DCE4](+/+>H<BC&( 4
-L,3/+W7<B(T(+,5U>$/+,Q>A(+0HW<M1d130HCE4T(P/ >$<MC&(+45Z
tu*",5/P,[>H4~/P,59;Y>  44P8_4](+,3W JE4P,54O>{/P,[1,5CE18&6E>H4P,5U|*E,3J"/+<M4T(P<=1e(P0@0H/ U_,5/6L,3FM<B,3Nd130HC_
4T(P/ >$<MCD( 43'E0HJ"/)N`/ >$W,390H/+O<=4xW0H/+,dGH,3CE,3/ >$Fr628}-L,3/+W<v(P(P<MC"G}>$/+6"<B(P/ >$/+810DCE4](+/+>H<BC&(;-"/+<v
0H/+<B(P<Ma5>A(+<B0DCE45Z|t{,U_<BL,5/N`J"/T(+*",3/7N`/+0HW ~/+,39;A><MC(+*E>A(O9,}N>D1i(P0D/0DJ_((P*",yJE4P,e0HN
-"/+<B0D/P<B(P<M,54x0HC.6L,3FM<B,3N4p,5CD(+<B/+,3FM8eN`/P0DW (+*",X6L,3FM<B,3NV1 *E>HC"GH,Q-"/+0_1,[4P45Z)tu*",3/+,5>D4p~/P,59;A>  4
N`/ >$W,390H/+90HJEFMUQ0DC"FM8wGD,3C",5/+>$(P,	(+*"0D4P,bWO>$^2<MWO>$F24P13,3CE>H/P<M0D49;*"<=1 *X/+,54P-S,[1i((+*",,^_<M4T(T
<MC"Gp0D/+U_,5/P<MC"G&4r0HCQ(+*",6S,5FB<M,N45'A0HJ"/nN`/ >$W,390H/+p90HJ"F=UQGD,3C",5/+>$(P,b>HFBF&WO>A^_<BWO>HFD4+1,3CS>$/+<B0&4
9;*"<=1 *X4+>A(P<=4TN`8(+*",/P,5FB,5RY>HC&(n6L,3FM<B,3NS10DCE4](+/+>H<BC&( 43Z¦JE/N`/ >$W,390H/+p90HJEFMUz130H<MCE1<=U_,V9;<v(+*
~/P,59;A>  43'2<MCe(+*"<=4;/P,[4T-L,51(5'"<BN(P*",z130HCE4T(P/ >$<MC&(-"/+<M0H/+<v(+<Ba[>A(P<M0HCe9>D4)6E>H4P,5Ue0HCy/+,51,5CE18DZ




m_>$(T(+>H/V>HCEU} w02,36L,3F	g ¥  h *E>YRH,p,^2(P,5CEU_,5UO(P*",dq;)¦;Tm_q4T8_4T(P,5Wo(+0>z130HCE4P<=4](+,3CE138D
6E>D4T,[U/P,[>H4P0HCuWO>$<MC&(P,3CS>$CE13,4T8_4T(P,5W 9;*E<M1 *c<MCE13/P,5W7,5C&(+>$FMFM8:<=U_,3C&(+<vE,[4}<MCE130HCE4P<M4T(P,5C&(
4P,(+4z0$NV*282-L0$(P*E,54P<M4Q<MCE4T(+>HCE1,[4O`C"0DGH020_U"4  >HCEU@4](+0H/+,54w(P*E,3W >HFB0DC"G9;<v(+*@-E>$/P(P<=>$F	,3^&
-"F=>$CE>$(P<M0HCE4N`0D/xJE4P,d<BC4PJ"6E4P,5I&J",5CD(x130HW-"J_( >A(P<M0HCS43Zbq)*E,z10HW-"J"(+>A(+<B0DCE>$F>DU_RA>$C&(+>HGH,[4
0$N_(+*"<=4>H-"-"/+0D>D1 *z13>$CX6S,)4T,5,3Cz<MCeg ×  h Zj¦J"/N`/ >$W,59V0D/Pd10DJ"FMUz6S,,5>D4T<MFB8d<MW-"FB,5W,3C&(P,[U
JE4P<BCEG(P*E<M4,^2(P,5CEU_,[U.RH,5/+4P<B0DC.0$Nbq; ¦;Tm_qdZ  49V,5FBFs'<v(w9V0DJ"F=U.6S,<BC&(+,3/+,54T(P<MC"GO(P0




W,3C&(+4pN`0H/6S,5FB<M,Nb1 *S>$C"GD,z0H-L,3/ >A(+0H/ 4)N`/P0DW (+*",XR2<M,39;-L0H<MC&(0$N(+*",3<M/<B(P,5/+>$(P,[U.>$-"-"FM<=13>A
(P<M0HCZ  (+*"/+,3,N`0DFMUQ15>A(+,3GH0D/P<Ma5>$(P<M0HCw0$N"6L,3FM<B,3N"<BC>;6S,5FB<M,NE4T(+>$(P,j<=4<MC&(P/+0_U_JE1,[Ur¤j#+  !$i¬




¦C",O10DW-E>H1(d/+,3-E/P,[4T,5CD( >A(+<B0DC<=4Q0H6_( >$<MC",5UN`0H/d(+*",OWXJEFv(+<B-"FM,O-L0D4+4T<M6"FM,O0HJ_( 10HW,[40HN
¥ ×
>76S,5FB<M,N	1 *E>HC"GH,d0H-L,3/ >A(+<B0DCZ	~8JE4P<BC"GO¡V¢$U_,N>HJ"FB()FM0HGD<M1p(P0O/+,3-E/P,[4T,5CD(;>76S,5FB<M,N	4T(+>A(+,H'
9,>$/+,X>H6"FB,z(P0}0D62R&<=>A(+,Q(P*E,XC",5,5UN`0D//+,5130H/ U_<BCEGO6S,5FB<M,NV130HCE4T(P/ >$<MC&(+4x4P,3-S>$/ >A(P,5FB8S(P*",












g ×h >H/PFM0D4 xZ  F=1 *"0HJE/P/0/0HC'A¡,3(P,3/j 21>H/+U_,5C_N`0H/ 45'Y>HCEU w>YR2<MU\>$2<MCE4P0HCZ"¦CX(+*",FB0DGH<=1
0HN(P*",50H/+81 *E>$CEGH,H¤-E>H/T(+<M>HFLW,5,(;10HC&(+/+>D1i(P<M0HCe>$CEUe/P,5R2<M4P<B0DCON`J"CE1(P<M0HCE45ZKJ2 )_i#L!$
TS¬AO+$ 5+%H'k "¤ k ×  "k  E' ×   k"Z
g ¥ h V/ >$<MGy~0DJ_(P<MFB<M,3/[Z}m2,[IDJE,3CE13,54Q0HN/+,3R2<=4T<M0HCE45¤X¦C(P*",4P,3WO>$C&(+<M154d0$N)C",54T(P,[U130HC_
U_<B(P<M0HCS>$F=43Zzqn,51 *"CE<M15>$F ;,3-L0H/P(Qq,[1 *"C"<=13>$F ;,5-S0D/T( D¥A¥ "'  xC"<MRH,5/+4P<B(]8y0HN~/+<v(+<M4P*
V0DFBJ"W6"<=>"' ,3-E>H/T(+W7,5C&()0HNjV0DW-"J_(P,5/pm_1<M,3CS1,H' ×  &¥_Z
g  h  w,5/P*E>H/+U.~/+,39;A>"Zw~,3FM<B,3Nj/P,5R&<=4P<B0DC<BC{>ON`/ >$W,390H/+}N`0D/U_,3N>$J"FB(d/P,[>H4P0HC"<MC"GEZpC
+5 )	]Q`"A#E !A# .A AP" $#y 6 [=iA#S'"-E>$GD,54x¥  l  "¥H¥D¥_' ×   "Z
g £ h ¢SZ¡Z ,3FMGH/ >$CSU_,>$CEU@t Z  Zn¢&>H1 _4P0HCZ p,3N>$J"FB(FM0HGD<M1/+,3R2<=4T<B(P,[UrZeC )P5 )xT
`"   A# 	i#E3i#L!AsA#!AjA#53P3#L OA#@`"/i# B]#L @ M+5%D pL
P3#S!$$#{!A#  !Y3A#S#&%H'_-E>$GD,54 ××    × ¥ 	 ' ×   × Z
g k h ¡,3(P,3/ 21>$/ U_,3C"N`0H/ 43ZX# @ B 3%&p# j ) 3<-	[H3#&%X`" #X¬A#L!$x]CIL=i7
L!$iZ\]q ¡b/P,[4P45'E>$WX6E/P<=U_GH,D'_\  ' ×   Z
g lAh ¡,3(P,3/O 21>$/ U_,5C_N`0H/ 4X>HCEU w>YR2<MU:\>$2<MCE4T0DCZ
;,3R2<=4T<M0HCS4X0HNp2C"0A9;FB,[U_GH,y4T8_4T(P,5W4
JE4P<MC"GO,3-"<=4T(P,3W<=1d,3C&(P/+,3CS1 *"W,3C&(5ZVC )P5 )jTz`"  A#L
jA#[P3#L A# H"3
$Ps !A ds" 3X]
 !Y3A#S#&%y!H  )_#L @ B 5%D3'E-E>HGH,[4    Dk_' ×    Z
g 	[h ¡,3(P,3/	 21>$/ U_,5C_N`0H/ 4n>HCEUX>$CE4;0H(T([Z"~V,5FB<M,NS/P,5R&<=4P<B0DCZ&qn,51 *EC"<M15>$F ;,5-S0D/T() E'L,3C_
(+/PJ"WK¡j*"<MFB0&4T0D-"*"<M,dJ"CEUytu<M4+4P,3CE4+1 *E>AN( 4](+*",30D/P<M,H' pC"<BRD,3/ 4T<B( 1>$(  d0HCE4T(+>HC"aH' ×  D¥"Z
g Ah  Z Zb w*"0D4P,>$CSU$zZV 7ZV w02,36L,3FsZ p,3N>$J"FB(}/+,5>D4T0DC"<BCEG>D46S,5FB<M,Nz1 *E>HC"GH,D¤ 
/ >A(+<B0DCE>$FM,HZCP[)	TQE  #L ;!H3 +V  	#E jA#5 )bA#-	i' ×  &¥_Z
g  h  Z  Z_ w*E0D4P,H'"¡ZE¦Z_p>HU]<BC"<=>$C'  ZEm_>$(T( >$/['2¢SZ XZj0DJ'">$CSU QZE 7ZE w02,56S,5FZ(T
,5/+>$(P,5U6L,3FM<B,3Nr1 *S>$C"GD,H¤  -"/+,3FM<MW7<MCE>H/P8z/+,3-L0H/P(5ZEC )P5 )T;`"S 3D` )2i+!A!$#
J_A#SjA#[+#+$#-
	' ×   "Z
g ×  h mZL w0&0_U_9;<MC>$CEU  ZLm_>A(P(+>$/[Zb¦Cy130HW-"J_(+<BCEGO-"/P,3N`,3/+/P,[U},3^_-"FM>HCE>A(+<B0DCE45ZnCP$
   A#&%$T )2i+!A!$#J_A#S	$#53P3#L |A#i +!$ 	#Evv%D3#L 3'p-E>HGH,54
£2k _kD¥_'\.,3FM6S0DJ"/+C",H'<M1(P0H/+<=>"' x0ARD,3WX6L,3/ ×   "Zt{0D/PF=Um_13<B,5CD(+<vL1}¡jJE6"FB<=4P*"<BCEG
V0SZ
¥D¥
g ××h mZ¦Z"p>$CS4P4P0HCZbv!Y3#X¬A#L!A7 Z  x-"-E4+>$F=>"' ×   × Z
g × ¥ h t Z GbZEp>H/P-L,3/[Z x>$(P<M0HCE>HFr6S,5FB<M,Nj1 *E>HC"GH,D'_-S0D-"-S,5/)N`J"CE1(P<M0HCE4>$CEUy10DJ"C&(P,3/PN>H1(PJ_
>HFM45Z$S¬A#E`"3'nC   ¤ ¥H¥ ×  _¥ l ¥"' ×  	 k"Z
g ×  h p<B/+0$N`J"W< Q>A( 4TJ"CE0e>$CSU  FM6L,3/P(P0¦Zr\.,5CEU_,5FBa50HCZz¦C(+*",7U"<v,3/+,3CE13,X6L,(]9,3,5C
J"-U">$(P<MC"G>2C"0A9;FB,[U_GH,e6E>H4P,e>HCEU/+,3R2<=4T<MC"G{<v([Z|C+5 )T}`"   A#L 	#E 
jA#[ )jA#>i#L3 LMiT#L @ B 5%D pL+i33#E!AsA#{!$#L p !Y3A#S#&%H' ×   × Z
g × £ h  ZZ>Y8D>HL' zZ ZxE020E'd\|Z;¡	>$GHC2JE1510S'p>$CEU  Zpm_>$(T( >$/[Z jC&(P/+,3CE1 *EW7,5C&(
2<MC",3WO>A(+<M154 ×  × ZAC,+5 )STb`"  )2isP!A!$# J_$#EjA#[P3#L x$# i +!$
	#Ev%&3#L 'E-E>$GD,54  ×    ×× ' ×  $£SZ
g × k h  6"*E>Y8D>Z p>Y8&>$Z S )EA#@p3E!A#2%D3ZO¡j*  (+*",54P<M45' ,3-E>H/T(+W,3C&(w0HN
¡b*"<BFM0D4P0H-E*&8D' xC"<MRH,5/+4P<v(]8O0HNx021 *E,54T(P,3/[' ×   EZ
g ×5lAh ~,3/+C"*E>H/+U x,56S,5FZ  2C"0A9;FB,[U_GH,FM,3RD,3FH>HCE>$FM8_4T<=40$N_6L,3FM<B,3N2/+,3R2<=4T<M0HCZ[C7+5 )STj`"
b i#	i#S3i#L!$$#L!$	$#53P3#L $#i# BiXT X# @ B 3%&P3#E!AsA#
!$#L  !Y3A#S#&%H'"-E>$GD,54   ×    ×× ' ×   "Z
g ×
	[h ~,3/+C"*E>H/+U x,56S,5FZO~,3FM<B,3NV/+,3R2<=4T<M0HC>$CEUU_,N>HJ"FB(z/P,[>H4P0HC"<MC"GE¤dm282C&(+>A^26E>H4P,5U{>$-_
-"/+0D>D1 *",545ZLC P[ )nTp`"r +$#L 	i#S3i#L!$$#L!$ j$#53P# XA# i# BQT
#L @ B 3%&P3#E!AsA#!A#L p !A$#E#2%$'_-E>HGH,[4)£ ×
	  &£2¥  ' ×   × Z
g × Ah w>YR2<MU¡020HFM,H' x>$CEU"8? w02,36L,3Fs'x>$CEU ;0DWO>H4  FM,3FM<MJ"CE>H45Z q)*E,30H/+<=4]([¤>@FB0DGH<=13>HF
/+,5>D4T0DC"<BCEG}4T8_4T(P,5WKN`0D/wU",N>$JEFv( 4w>HCEUU"<M>HGHC"0&4T<=43ZC XZ ¢SZV,3/ 10HCE,>$CSU{ 7Zr\1i
>HFBF=>"',5U_<B(P0D/+45' H" #L @ M+5%DrP$#Es1-"IV !$¬Ye#?E pLP3#S!$$#T
#L @ B 3%&'S-E>$GD,54   ×   &kH¥"Z2m2-E/P<MC"GH,5/ 	,3/+FM>HGE' ×   	 Z
g ×  h x>Y82W0HCSU ;,3<B(P,5/5Z  FB0DGH<=1)N`0H/U_,N>HJ"FB(/+,5>D4T0DC"<BCEGEZ+i +!$ 	#Evv%D3#L 3' × E ×
>HCEUy¥  ¤ ¡×   × &¥_' ×   "Z
g ¥  h  Zm_>A(P(+>$/Q>HCEUzZn w02,36L,3FsZOV0DCE4T<=4T(P,3CS18&sW0H(P<MRY>$(P,[U;,[>H4P0HC{\>$<MCD(+,3CE>HCE1,7<MC
p8&-L0$(+*",(+<M15>$F"x,5>H4P0HCE<BC"GSZSqn,51 *"CE<M15>$F";,5-S0D/T(bq+;  ×  × ¥_'
,3-S>$/P(PW,3C&(b0HNV0DW
-"J"(P<MC"G}m_1<M,3CS1,H' VU_W0HC&(P0DC'  FM6L,3/P(+>"'S¢HJ"CE, ×   × Z
g ¥ ×h  Zm_>$(T(+>H/>HCEU
QZ w02,56S,5FZ  4T<MC"G13/PJE13<M>HFjFM<v(+,3/ >$F=4Q(P0{4T,5FB,[1i(X6L,(P(P,3/X(P*",50H/+<B,[43Z
jAp )_!AsA#!A	i#E3v%D3#L 3' 	  ×[ ¤ ×V×  _¥D¥_'2",56"/PJS>$/+8 ×   × Z
g ¥H¥ h  6LU_JEFVm_>A(P(+>H/5Z I  3#L3¬ wsE T+EQ¬+EA`"3 !A p !Y3$#E#&%HZO¡j*  (+*",54P<=43'
 pC"<BRD,3/ 4T<B(]8O0$N  FM6L,3/P(+>"' ×   × Z
g ¥  h t0HFBN`GD>HC"GXm2-L0H*"CZn¦/ U_<MCE>$FS10HCSU_<v(+<B0DCE>$F"N`J"CE1i(+<B0DCE45¤  U_82CE>$W<=1)(P*",50H/+80HNr,3-"<=4]
(+,3W<M1Q4T(+>$(P,[43Z	Ct Z GbZEp>H/P-L,3/x>HCEUe~wZSm_&82/+WO43'_,[U_<v(+0H/ 43'j! )2!$$#{#E# 3
iA#!p3 "!$#&%&!A#L S!As=ii'"RH0DFBJ"W,z¥_'_-S>$GH,[4 × &k  × $£SZ ×    Z
g ¥A£ h \|Z  ZVtu<BFMFB<=>$WO45Z q/ >$CE4PWXJ"(+>A(+<B0DCE4N`0D/(P*E,30H/+86S>H4P,545Z C+5 )z]E 
 
)2isP!A!$# J_A#SjA#[P3#L A# 
	'_-E>$GD,54      "' ×   "Z
¥ 
